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PREFACE , 

The Rulison '  p r o j e c t ,  de tona ted  September 1 0 ,  1969, 'was t h e  second nuclear  
. de tona t ion  designed t o  determine t h e  economic and t e c h n i c a l  f e a s i b i l i t y  . 

of us ing  n u c l e a r  explos ives  t o  s t i m u l a t e  an underground, low-productivity 
n a t u r a l  gas r e s e r v o i r .  

The p r o j e c t  was p a r t  of t he  Atomic Energy Commission's (AEC) Plowshare 
program f o r  developing peacefu l  a p p l i c a t i o n  of n u c l e a r  explos ives  and 
was sponsored by the  Aus t r a l  O i l  Company, Inco rpora t ed  (AUSTRAL) of 
Houston, Texas; t h e  AEC; and the  U.S. Department of t h e  I n t e r i o r .  
Program management f o r  Aus t r a l  was provided by t h e  CER Geonuclear 
Corporat ion (CER) of Las Vegas, Nevada. 

The p r o j e c t  s i t e  is  loca t ed  i n  t h e  low-productive, gak-bearing Mesaverde 
formation i n  t he  Rulison f i e l d  of west c e n t r a l  Colorado. The experiment,  
u s ing  a  4 3  + 8-ki loton (.kt) dev ice ,  was de tona ted  a t  a  depth of 8,426 
f e e t  i n  t he -~ iceance  Creek Basin. 

Th i s  r epo r t  i s  concerned with the  a d m i n i s t r a t i o n ,  o p e r a t i o n a l  planning,  
s a f e t y ,  engineer ing ,  c o n s t r u c t i o n ,  and l o g i s t i c s  performed by the  AECINV 
i n  suppor t  of t he  t e c h n i c a l  and s c i e n t i f i c  experiments  conducted under 
P r o j e c t  Rulison through the  pos t sho t  r e e n t r y  program and t h e  production 
t e s t  phase. 

Th i s  r epo r t  i nc ludes  a  summary of t e c h n i c a l  and s c i e n t i f i c  information 
a v a i l a b l e  a t  t h e  .time of pub l i ca t ion .  More d e t a i l e d  information can be 
found i n  t h e  documents l i s t e d  i n  "Reports Ava i l ab l e  i n  Plowshare Open 
F i l e ,  " NVO-86 .(Rev. 2) . 
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ABBREVIATIONS . 

Lis t ed 'be low a r e  abb rev ia t ions  f o r  agencies  and government c o n t r a c t o r s  t h a t  
p a r t i c i p a t e d  i n  P r o j e c t  Rulison. 
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1 .  
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. . . . . . . . . . . . . . .  Div i s ion  of  Applied Technology 

. . . .  Div i s ion  of Peace fu l  Nuclear Explosives (Now DATIPNE) 

. . . . . . . . . . . . . . .  E b e r l i n e  Instrument  Corporat ion 

DAT, ' , 

DPNE 

EI C 

EGbG, Inc.  . . . . . . . . . . . . . . . . . . . . . . . . .  EG&G 

Environmental P r o t e c t i o n  Agency (formerly USPHS) . . . . . .  EPA 

Environmental P r o t e c t i o n  Agency--National Environmental . . . . . . . . . . . . .  Research Center  ( formerly EPA/WERL) EPAINERC 

Environmental P r o t e c t i o n  Agency--National Environmental . . . . .  Research Center-Las Vegas (formerly EPA/WERL-LV) EPAINERC-LV 

Environmental Research Corporat ion . . . . . . . . . . . : . .  ERC 

. . . . . . . . . . . . . . . . . . . . .  Fenix & Scisson ,  Inc .  F&S 

. . . . . . . . . . . . . . .  General  Adjustment Bureau, Inc .  GAB 

Holmes & Narver,  Inc . ,  On-Continent Tes t  Div is ion  . . . . . .  H &N-OCTD 

John A. Blume & .Assoc ia t e s  Research Div is ion  . . . . . . . . . . !  JAB 

Lawrence Livermore Laboratory (Un ive r s i t y  of C a l i f o r n i a ,  
.... . . . . . . . . . . . . . . . . . . . . . . . .  formerly LRL) LLL 

, .. Los Alamos S c i e n t i f i c  Laboratory (Univers i ty  of 
C a l i f o r n i a )  . . . . . . . . . . . . . . . . . . . . . . . .  LASL 

N a t i o n a l  oceanic  and Atmospheric Administration--Air . . . . . . . . . . . .  . .  Research Laboratory (formerly EsSA/ARL) NOAA/ARL 

iii 



, 

Nat iona l  Oceanic and Atmospheric Administration--Air 
Research Laboratory-Las Vegas (formerly ESSA/ARL-LV) . . .  NOAAfARL-LV 

N a t i o n a l  Oceanic and Atmospheric Administration--Earth 
Sc i ences  Laboratory (formerly USCdGS and ESSA/C&GS) . . . .  NOAAIESL . I 

. . . . . . .  Nevada 0 p e r a t i o n s . O f f i c e  (AEC, formerly NVOO) : NV 
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. . . . . . . . . . . . . .  R a d i o l o g i c a l  Opera t ions  Div is ion  

OPNE 

ROD 

PAD . . . . . . . . . . . . . . . .  P e a c e f u l  App l i ca t i ons  Divis ion 

. . . . . . . . . . . . . . . . . . .  p e a c e f u l  Nuclear  Explosives  -PNE I 
. . . . . . . . . .  Reynolds E l e c t r i c a l  '. & Engineering Co. ,.. I n c  REECo 

. . . . . . . . .  Sandia  Labora to r i e s  (formerly Sandia  Corp . ) SL 

San  Franc isco  Opera t ions  Of f i ce  (AEC) . . . . . . . . . . . .  S AN 
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CHAPTER I 

PLANNING, AUTHORITIES, AND ORGANIZATION 

1.1 BACKGROUND 

Austral became interested in the use of nuclear explosives to 
stimulate gas reservoirs early in 1965 and began evaluating proper- 
ties which might be amenable to this approach.   hey found that the 
~esaverde formation in the Rulison.field of west central Colorado 
appeared to be a suitable area for nuclear stimulation since, from 
known drilling and testing data, the underlying reservoir rocks con- 
tained an estimated eight trillion cubic feet of natural gas at 
depths ranging from 6,200 to 8,700 feet beneath some 60,000 acres. 
The permeability of the reservoir rocks is so low that.conventiona1 
production stimulation methods seemed impractical and uneconomical. 

Austral acquired approximately 20,000 acres from various operators 
and options on.an additional 20,000 acres. At Austral's request, CER 
conducted a surface site tour in the early winter of 1965 and.con- 
firmed that.the site had potential for a nuclear shot due to its re- 

. moteness and formation depth in which a nuclear explosive could 
safely be detonated. Work was started immediately on preparing a. 
detailed nuclear stimulation feasibility study and additional 
leases were obtained and two test wells were drilled. Upon c'omple- 

, 
tion of these wells in the spring of 1966, AustralICER carried out 
an extensive well testing program to accurately determine the gas 
in place .and more accurately define the producing characteristics 
of the Mesaverde reservoir. 

The project site is in ~arfield County about six miles southeast of 
'the town of Grand Valley, Colorado. ~l'evation of the emplacement 
well (R-E) is 8,154 feet above sea level. (See Figures 1 and 2.) 

The Rulison experimental program was,divided into three phases. Phase 
I included drilling the preshot exploratory hole (R-EX) and the R-E; 
performing preshot gas-production tests; and conducting geological, ' 

hydrological, and other studies for, technical and safety confirmation. 

Phase I1 included surface construction, emplacement of the explosive, 
detonation, and measurements of immediate detonation effects. This 
phase was completed with the detonation of a 43 + 8-kt yield nuclear. - .  
explosive on September 10, 1969. The explosive was emplaced at a 
depth of 8,426 feet through a 10 3/4-inch s'teel casing that was then 
filled to the surface with stemming materials for containment, purposes. 

A delay of seven months occurred before reentry. During this time, 
the radioactivity.in the underground cavity created by the explosion 
decayed to less, than one thousandth of that present 12 hours after 
the detonation. 
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FIGURE 2. INDEX MAP OF THE PROJECT RULISON S I T E  
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Phase I11 of t h e  experiment,  i n i t i a t e d  i n  A p r i l  1970, involved 
c o n t r o l l e d  d r i l l b a c k  i n t o  the  chimney followed by flow t e s t i n g  of 
the  gas  t o  determine the  c a v i t y  s i z e  and the  r a t e  and volume a t  
which t h e  n a t u r a l  gas could be produced. 

De ta i l ed  d e s c r i p t i o n s  of t he  experiment a r e  contained i n  the  P r o j e c t  
Rulison D e f i n i t i o n  P l a n ,  da ted  March 26, 1969, t h e  P r o j e c t  Rulison 
Post-Shot P l ans  And Evalua t ions  (NVO-61), dated December 1969 and i n  
the E f f e c t s  Evalua t ion  f o r  P r o j e c t  Rulison (NVO-43), da ted  June 1969. 

1 .2  OBJECTIVES 

The s p e c i f i c  t e c h n i c a l  o b j e c t i v e s  of t h e  p r o j e c t  were: 1 )  t o  measure 
the  changes i n  gas product ion  caused by t h e  nuc lea r  explos ion;  2) t o  
measure the  e f f e c t i v e  flow c a p a c i t y  of t h e  nuc lea r  f r a c t u r e  zone w i t h  
time and decreas ing  r e s e r v o i r  p re s su re ;  3) t o  determine t h e  gas  qual-  
i t y  w i t h  regard  t o  contaminat ion by r a d i o a c t i v i t y  and techniques  t h a t  
can be u t i l i z e d  i n  reducing t h i s  contaminat ion;  4) t o  i d e n t i f y  t h e  
e f f e c t i v e  h e i g h t  and volume of t h e  chimney and t h e  e f f e c t i v e  f r a c t u r e  
zone r a d i u s  a s  determined by product ion  t e s t i n g ;  and 5) t o  e v a l u a t e  
se i smic  e f f e c t s  produced by t h e  de tona t ion ,  thus  provid ing  informat ion  
on a p p r o p r i a t e  y i e l d s  f o r  any f u t u r e  development. 

1 . 3  CHRONOLOGY 

P r o j e c t  Rulison was proposed by A u s t r a l  and CER i n  a l e t t e r  addressed  
t o  t h e  Chairman, AEC, da ted  J u l y  29, 1966. The companies provided AEC 
wi th  a f e a s i b i l i t y  r e p o r t  which proposed the  de tona t ion  of two 50-kt 
nuc lea r  exp los ives  suspended i n  a d r i l l  ho l e  a t  depths of 7,500 t o  
8,500 f e e t .  A p re l imina ry  review of t h e  proposa l  was made by AEC1s 
San Franc isco  Opera t ions  O f f i c e  (SAN), i n  conjunct ion  w i t h  t h e  
Lawrence Livermore Laboratory (LLL) and t h e  U.S. Bureau of Mines 
(USBM). The reviewed proposa l  w a s  g iven  t o  t h e  AEC1s Divis ion  of  
Peacefu l  Nuclear Explosives (DPNE), on December 5 ,  1966. A u s t r a l  and 
CER made a formal  p r e s e n t a t i o n  of t h e i r  p roposa l  be fo re  t he  Commission 
on December 6 ,  1966, and on February 17 ,  1967, r e s t a t e d  t h e i r  p l a n s  
be fo re  t h e  J o i n t  Committee on Atomic Energy. 

During t h e  s p r i n g  and summer of 1967, A u s t r a l  and CER developed a 
t e n t a t i v e  Opera t iona l  P l an  f o r  P r o j e c t  Rulison i n  cooperat ion w i t h  
LLL, USBM, and the  U.S. Geologica l  Survey (USGS). Th i s  p l an ,  r e l e a s e d  
f o r  p re l imina ry  government review on November 27, 1967, d i f f e r e d  from 
the  concept  conta ined  i n  t h e  f e a s i b i l i t y  r e p o r t  by: 1 )  s u b s t i t u t i n g  a 
s i n g l e  nominal 60-kt nuc lea r  exp los ive  (subsequent ly reduced t o  a 
nominal 40-kt y i e l d  by j o i n t  agreement9 f o r  t h e  o r i g i n a l  i d e a  of two 
50-kt exp los ives  and 2) i nc lud ing  t h e  exp lo ra to ry  ho le  s p e c i f i c a t i o n s .  

I n  l a t e  J u l y  1967, A u s t r a l  cons t ruc t ed  a 3 114-mile graded road from 
Morr i san ia  Mesa t o  t h e  proposed site.  The road was completed i n  e a r l y  
October. 

On October 4 ,  1967, A u s t r a l  and t h e  USGS executed t h e  Rulison Unit  
Agreement which recognized t h e  time frame necessary  t o  complete t h e  
experiment . 



, 
The c o n t r a c t  f o r  d r i l l i n g  t h e ' f i r s t  e x p l o r a t i o n  ho le  f o r  P r o j e c t  
Rulison w a s  s igned  on November 1, 1967, and t h e  w e l l  w a s  spudded 
on November 9 ,  1967. 

I n  A p r i l  1968, t he  Di rec to r ,  DPNE, des igna ted  t h e  Los Alamos 
S c i e n t i f i c  Laboratory (LASL) a s  t h e  .AEC s c i e n t i f i c  l a b o r a t o r y  
r e spons ib l e  f o r  provid ing  the  n u c l e a r  exp los ive  f o r  P r o j e c t  Rulison 
and r eques t ed  t h e  AEC Nevada Opera t ions  O f f i c e  (NV) t o  coord ina te  
development of t h e  t o t a l  p r o j e c t  p l an .  To assist i n  accomplishing 
i t s  mis s ion ,  NV developed, i n  coo rd ina t ion  w i t h  CER, gene ra l  proce- 
dures  f o r  ob ta in ing  the  m a t e r i a l  r e q u i r e d  f o r  d e t a i l e d  p r o j e c t  

. . d e f i n i t i o n .  

I n  May 1968, t he  d r i l l i n g  of t h e  R-EX was completed and r e s e r v o i r  
t e s t s  and eva lua t ions  were s t a r t e d .  D r i l l i n g  of t he  R-E w a s  begun by 
A u s t r a l  i n  la te  September 1968. By January  1969, t h e  w e l l  had been 
d r i l l e d  t o  a t o t a l  depth of 8,701 f e e t  and c o r i n g ,  logging ,  cas ing ,  
and cementing a c t i v i t i e s  were completed. Pre l iminary  s i t e  prepara- 
t i o n s  a t  t h e  s u r f a c e  ground ze ro  (SGZ) and t h e  c o n t r o l  p o i n t  (CP) 
l o c a t i o n s  were begun. 

Cons i s t en t  wi th  t h e  Plowshare o b j e c t i v e  of i n c r e a s i n g  i n d u s t r y ' s  
p a r t i c i p a t i o n  i n  p r o j e c t  a c t i v i t i e s ,  A u s t r a l  and CER took t h e  lead  
r o l e  i n  p repa r ing  p lans ,  schedules ,  e s t i q t e s ,  and f o r e c a s t s  of 
requirements .  The NV and t h e  o t h e r  government p a r t i c i p a n t s  pro- 
vided requi rements ,  planning a s s i s t a n c e ,  and c r i t i c a l l y  reviewed 
the  p l a n s  a s  t hey  were developed. I n  t h i s  manner, t he  d e t a i l e d  pro- 
j e c t  d e f i n i t i o n  was completed i n  December 1968. 

I n  January 1969, t he  Manager, NV, submi t ted  t h e  p lan ,  t oge the r  wi th  
h i s  p r o j e c t  a n a l y s i s ,  t o  DPNE recommending a u t h o r i z a t i o n  b e  given 
t o  e n t e r  c o n t r a c t  nego t i a t i ons .  During February 1969, a c o n t r a c t  
was n e g o t i a t e d  and submit ted f o r  management review by a l l  p a r t i e s  

- - -involved.- Fol lowing- the-s ign .g  _of_ t h e  _&.&lison c o n t r a c t  on March 26, 
. - -  -- 

1969, a l l  p r o j e c t  p repa ra t ions ,  i nc lud ing  e f f e c t s  eva lua t ion3  and - - -  

p u b l i c  r e l a t i o n s  a c t i v i t i e s ,  were t a r g e t e d  toward meeting a  May 1969 
de tona t ion  da t e .  However, i n  A p r i l  1969, i t  became apparent  t h a t  
a d d i t i o n a l  t i m e  might be r equ i r ed  t o  complete t h e  s a f e t y  s t u d i e s  and 
on A p r i l  14 ,  1969, a  p u b l i c  announcement w a s  r e l e a s e d  by NV t o  t h i s  
e f f e c t .  I n  e a r l y  May, based on p o t e n t i a l  problems r e l a t e d  t o  t he  
Harvey Gap Dam and o t h e r  s a f e t y - r e l a t e d  m a t t e r s ,  t he  Manager, NV, i n  
c o n s u l t a t i o n  w i t h  A u s t r a l  and o t h e r  major p a r t i c i p a n t s ,  recommended 
t h a t  de tona t ion  be rescheduled from May 22,  1969, t o  e a r l y  September 
1969. A new de tonat ion  d a t e  of September 4,  1969, w a s  announced on 
J u l y  16 ,  1969. 

I n  l a te  August and e a r l y  September 1969, t h r e e  s u i t s  were f i l e d  f o r  
p re l imina ry  i n j u n c t i o n s  a g a i n s t  t h e  Rul i son  de tona t ion .  During t h i s  
pe r iod ,  h e a r i n g s  were h e l d  i n  t h e  Fede ra l  D i s . t r i c t  Court  of Colorado 
wi th  subsequent  f i nd ings  al lowing t h e  p r o j e c t  t o  proceed. 



The Rulison execut ion was delayed due t o  unfavorable  weather 
cond i t i ons  from September 4 t o  September 10,  1969, when t h e  
nuc lea r  exp los ive  was detonated a t  3 p.m. Mountain Dayl ight  Time 
(EIP)T). There was no r e l e a s e  of r a d i o a c t i v i t y  t o  t h e  atmosphere 
and t h e  r e s u l t a n t  ground motion was e s s e n t i a l l y  as p red ic t ed . ,  

1 .4  POSTSHOT ACTIVITIES 

The Rulison Claims Of f i ce  i n  Grand Val ley  was opened by t h e  AEC on 
September 11, 1969, and c losed  on November 14 ,  1969. From t h a t  t ime 
to  the '  dead l ine  d a t e  of ~ e ~ t e m b e r  10,  1970, complaints  were handled 
e i t h e r  by t h e  General Adjustment Bureau (GAB) i n  Grand Junc t ion  o r  
d i r e c t l y  t he  AEC i n  Las Vegas. Chapter XV c o n t a i n s  information . 

on p r i v a t e  p rope r ty  damage complaints.  

Following t h e  de tona t ion ,  t h e  s i t e  was deac t iva t ed  and placed i n  a . ,  

standby cond i t i on  awai t ing  decay of sho r t - l i ved  r ad io i so topes  p r i o r  
t o  chimney r een t ry .  A document t i t l e d  P r o j e c t  Rulison Post-Shot 
P l ans  And Evalua t ions  (NVO-61) was i s sued  by NV i n  December 1.969 
which d iscussed  d e t a i l e d  p lans  f o r  pos t sho t  ope ra t ions  and evalua- 
t i o n s .  

Five gas samples (about 150 s tandard  cub ic  f e e t  each) were obta ined  
by LLL from the  R-E on January 9 ,  1970. Subsequent ana lyses  i nd i -  
ca ted  t h a t  t he  samples were not r e p r e s e n t a t i v e  of  t h e  chimney gas.  

Subsequent t o  the  Cour t ' s  dec i s ions  t o  permit  t h e  Rul i son  detona- 
t i o n  i n  September 1969, p l a i n t i f f s  sought  permanent i n j u n c t i o n  
a g a i n s t  the'AEC t o  p r o h i b i t  f l a r i n g  of gas .  A t r i a l  was h e l d  from 
January 12 t o  16 ,  1970, i n  Denver on t h e  matter. On March 16 ,  
1970, a d e c i s i o n  w a s  rece ived  which permi t ted  AEC and Aus t r a l  to' 
r e e n t e r  t h e  Rulison chimney and under take  t h e  f l a r i n g  program s e t  
f o r t h  i n  NVO-61. 

Pos tshot  r e e n t r y  s i t e  p r e p a r a t i o n s  began A p r i l  1, 1970, and 
r equ i r ed  about  two weeks longer  t o  complete t han  es t imated  because 
of bad weather and t h e  n e c e s s i t y  f o r  eng inee r ing  modi f ica t ions .  
Reentry i n t o  the  R-EX h o l e  began on A p r i l  28, 1970, and by May 26, 

- .  1970, t h e  h o l e  was m i l l e d  t o  a dep th  of 6,517 f e e t .  A t  t h a t  p o i n t  
on June  1, 1970, d i r e c t i o n a l  d r i l l i n g  w a s  s t a r t e d  toward t h e  
chimney, and on June  29 ,  1970, t h e  5 1/2-inch c a s i n g  l i n e r  was 
cemented i n  p l a c e  t o  a dep th  of 7,624 f e e t .  D i r e c t i o n a l  d r i l l i n g  
was completed t o  a t o t a l  measured d r i l l  s t r i n g  depth  of  8,354 
f e e t  (192 f e e t  above de tona t ion  p o i n t )  on J u l y  28, 1970. 

C a l i b r a t i o n  f l a r i n g  was scheduled t o  s t a r t . o n  August 18 ,  1970; 
however, . the hole  plugged a f t e r  i n i t i a l  f low tests were made on 

. August 18  and 22, 1970. To remedy t h e  c o n d i t i o n ,  a d r i l l  r i g  w a s  
brought i n  and do-hole ope ra t ions  were underway by September 11, 
1970, and t h e  ho le  was cleaned o u t  by September 29, 1970. 
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i Reentry o p e r a t i o n s  were completed on October 4 ,  1970, and 
c a l i b r a t i o n  f l a r i n g  was r e i n i t i a t e d  on October 4. This  phase of 
f l a r i n g  was completed on October 7 ,  1970. A t o t a l  of 12.9 m i l l i o n  
cubic  f e e t  (MMCF) was f l a r e d  i n ,  t h i s  pe r iod . .  

I The h igh  f low-rate  product ion t e s t i n g  phase began on October 26, 
1970, and cont inued t o  November 3 ,  1970, when the  w e l l  was shut  
i n  f o r  a  s h o r t  t e r m  bui ldup pe r iod .  A t o t a l  of 109.5 MMCF was . 
f l a r e d  i n  t h i s  test. The i n t e r m e d i a t e  product ion  flow t e s t  began 
December 1, 1970, and was completed on December 20, 1970. A 
t o t a l  of 99.9 MMCF of gas  was f l a r e d .  The . - th i rd ,  and f i n a l ,  f low 

I t e s t  began .on. February 2 ,  1971, and ended on Apr i l  ' 23 ,  1971. The. 
, _  t o t a l  gas f l a r e d  i n  t h e  t h i r d  t e s t  was 233 MMCF. 
I 
I 
I The s i t e  wa.s placed on s tandby s t a t u s  i n  mid-May 1971 i n  conformance 

- with  the  Rulison Standby Plan and c o n s i s t e n t  w i th  c r i t e r i a  and guid- 
ance provided by DPNE. S i t e  a c t i v i t y  has  been l i m i t e d  c h i e f l y  t o  
tak ing  p e r i o d i c  measurements of p r e s s u r e  bui ldup.  

. . 

i 
The Rulison s i t e  continued on s tandby s t a t u s  u n t i l  J u l y  1972, a t  
which time a genera l .  s i t e  cleanup o p e r a t i o n  was i n i t i a t e d .  The s i t e  

: was cleaned up t o  c r i t e r i a  f u r n i s h e d  by A E C / H Q ~  and a s  o u t l i n e d  i n  
! \ t h e  NV "Pro jec t  Rulison Rad io log ica l  o p e r a t i o n s  ~ o l l u p  Pl?n" J u l y  
I \ 1972. 
! 

SITE INVESTIGATION AND EVALUATION 

During 1967, LIL; CER, a i d  A u s t r a l  personnel  developed c r i t e r i a  f o r  
s i t e  s e l e c t i o n ,  i n spec t ed  t h e  proposed s i t e  a r e a ,  and prepared 
d r i l l i n g  s p e c i f i c a t i o n s  f o r  t h e  e x p l o r a t o r y  we l l .  Findings of t h e  
s i t e  reconnaissance  t r i p  fo l low.  

"The s i t e  i s  served  by a  16-foot wide al l -weather  road t h a t  connects  
- -  - 

-- with  t h e  -county-maintained- paved road _ne_ay t h e  Mor r i s an ia  - - - -  Mesa 
Community Center .  I n  case  of e f f l u e n t  r e l e a s e ,  t h e  road network-on - -  

- - - - 

Morrisania  Mesa i s  adequate  and s a f e .  

"Communication f a c i l i t i e s  can be b u i l t  a t  and' n e a r  t h e  . s i t e .  A r a d i o  
sending antenna and power supply can be developed ad jacen t  t o  t h e  
acces s  road approximately one-half mi l e  n o r t h  of SGZ. Radio r e p e a t i n g  
towers can be l o c a t e d  on Doghead ~ o u n t a i n  o r  on t h e  eas t -wes t . t r end -  
i n g  ,nose n o r t h e a s t  of t he  s i t e . .  E i t h e r  of t hese  l o c a t i o n s  a r e  i n  l i n e  
of s i g h t  t o  Grand Valley and could be  used f o r  a  f u l l - s c a l e  commer- 
c i a l  development i f  t h e  p r o j e c t  is successful ' .  

"Grand Val ley  could s e r v e  as a c o n t r o l  p o i n t  i f  t h e  r a d i o  i s  used f o r  
t r a n s m i t t i n g  f i r i n g  and communication d a t a .  This  l o c a t i o n  is l o g i s -  
t i c a l l y  a t t r a c t i v e  s i n c e  Grand Va l l ey  is  l o c a t e d  on t h e  r a i l r o a d  a n d .  
I n t e r s t a t e  70-U.S . 6-24. 

l~emorandum, Ke l ly /Mi l l e r ,  dated A p r i l  1 7 ,  1972. "Radiological  Sa fe ty  
Guiddnce f o r -  Experiments involving Nuclear S t imu la t ion  of Natura l  G a s  
Wells." 



"Morrisania Mesa and the  Colorado River  Val ley (Grand Val ley  a rea )  
have adequate  power. Commercial te lephone s e r v i c e  is  a v a i l a b l e  a t  
Grand Val ley  a s  w e l l  a s  a t  t h e  s i te  area ."  

1 .  .: 

1.5 .1  C r i t e r i a  

The fo l lowing  c r i t e r i a  was necessary  f o r  s e l e c t i n g  a 
r e s e r v o i r  s t i m u l a t i o n  t e s t , s i t e  where a . n u c l e a r  device  
could poss ib ly  be detonated:  

a. A s i t e  where t e c h n i c a l  d a t a  enumerated i n  t h e  p r o j e c t  
o b j e c t i v e  could be obta ined .  

b. A s i t e  where the  hydro logic  s i t u a t i o n  i s  such t h a t  it 
is n o t  probable dur ing  pos t sho t  t e s t i n g  and product ion 
of t h e  r e s e r v o i r  t h a t  water ,  e i t h e r  from ove r ly ing  
a q u i f e r s  o r  edge water ,  w i l l  be in t roduced  i n t o  the  
chimney environment i n  such q u a n t i t i e s  a s  t o  compromise 
t h e  experiment.  

c .  A s i t e  where the  r e s e r v o i r  rock  contained adequate  gas 
r e s e r v e s .  This  w a s  determined by ana lyses  of t h e  co re ,  
l o g s ,  and t h e  R-EX product ion  t e s t  r e s u l t s .  

d. A s i t e  t h a t  would completely c o n t a i n  a n u c l e a t  
explos ion .  

e. A s i t e  where a l l  AEC s a f e t y  and o p e r a t i o n a l  c r i t e r i a  
could  be met. 

1.5.2 Locat ion of t he  S i t e  

The Rul i son  f i e l d  comprises approximately 60,000 a c r e s  i n  
t h e  sou th -cen t r a l  p o r t i o n  of G a r f i e l d  County, p a r t l y  over- 
lapping  t h e  no r theas t  p o r t i o n  of Mesa County. The boundary 
of t h e  approved Federa l  Unit  l ies  sou th  of t h e  Colorado 
River  and extends upward from a n  e l e v a t i o n  of about  5,200 
f e e t  n e a r  t h e  r i v e r  up t h e  s l o p e s  of Bat t lement  Mesa t o  an  
e l e v a t i o n  of over  10,000 f e e t .  

The s i te ,  loca t ed  i n  t h e  southern  p a r t  of t h e  f i e l d ,  is on 
t h e  upper reaches  of Bat t lement  Creek on t h e  n o r t h  s lope  of 
Bat t lement  Mesa. The s i t e  e l e v a t i o n  is  approximately 8,200 
f e e t ,  and t h e  v a l l e y  is  open t o  t h e  north-northwest and is 
bound on t h e  o t h e r  t h r e e  s i d e s  by s t e e p  s l o p e s  r i s i n g  above 
9,600 f e e t .  The reg ion  is  covered 'wi th  g r a s s ,  cedar ,  , 

I Engleman spruce ,  f i r ,  and aspen on t h e  upland and by sage- 
brush and range g r a s s  i n  t h e  lower e l eva t ions .  



The SGZ for the Rulison experiment was in Section 25; ' 

Township 7 South, Range 95 West. Also, the SGZ was adequately 
served by a 16-foot wide graveled road that connects with the 
county-maintained road system. Locations of the R-E and R-EX 
are shown on Figure 3. 

The nearest city with commercial airline connections is Grand 
Junction, population about 22,000, approximately 40 miles to 
the southwest. The nearest city with substantial industry is 
Rifle, population about 2,200, approximately 12 miles to the 
northeast. The nearest town, Grand Valley, has a population 
of around 245 and lies about 6 miles northwest of SGZ. 

The area is served by the Denver and Rio Grande Western Rail- 
road with sidings at both Grand Valley and Rifle. The area is 
also served by a two-lane highway, U.S. 6-24. A local road 
system with two 10-ton capacity bridges, one near Grand Valley, 
the other at the settlement of Rulison, furnish access across 
the Colorado River. 

The population of the immediate Rulison-area is confined ,prin- 
cipally to the.valleys of the Colorado River, Plateau Creek, 
a tributary to the Colorado River, and adjacent mesa lands. 
About 220 persons live between 3.5 and 5 miles from SGZ, and 
about 1,500 additional persons .live between 5 and 10 miles 
from SGZ.. No permanent habitation exists closer to SGZ than 
3.5 'miles. 

The economic base of the immediate area is provided by the 
Union Carbide plant.at Rifle, the Oil Shale Corporation plant 
in Parachute Creek, the railroad, the raising of livestock, 
and the cultivation of orchards and livestock feed. 

- __1.6-ORGANIZATION RESPONSIBILITY _ -- - 

The major assignments of responsibilities for Project Rulison are 
listed below : 

DPNE was responsible for the direction of AEC Plowshare 
programmatic activities, general policy development and 
guidance, and coordination with other AEC and federal 
organizations at Headquarters level. DPNE was also respon- 
sible for the AEC project-relatedsfunding requirements 
including the nuclear explosive and associated detonation 
services. 

! ' NV was responsible for the management and control of nuclear 
; i operations including activities associated with providing 
1 : for public health and safety and for administering certain 

AEC responsibilities delegated to the Manager, NV, by the 
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Contrac t ing  O f f i c e r  under t h e  p rov i s ions  of t h e  Rulison 
c o n t r a c t .  The Tes t  Manager, NV, served  bo th  a s  t h e  
D i r e c t o r . o f  Nuclear Operat ions (DONO) and t h e  Cont rac t  
Administrator  and was r e spons ib l e  f o r  p r o j e c t  c o n t r o l  
during ope ra t iona l  per iods .  

The P r o j e c t  Rulison c o n t r a c t  was r enego t i a t ed  and AEC took 
over a d d i t i o n a l  r e s p o n s i b i l i t i e s  such a s  o f f s i t e  r ad io log i -  
c a l  s a f e t y .  

A u s t r a l  . 

A u s t r a l ,  on i t s  own o r  through i t s  CER Program Manager, was 
r e spons ib l e  f o r  providing and funding: 1 )  t h e  p r o j e c t  a rea ; ,  
2) a l l  cons t ruc t ion ,  inc luding  - the  R-EX,' t h e  R-E, and post-  
shot  r e e n t r y  and r e l a t e d  programs; 3) gene ra l  techn ' ical  and 
l o g i s t i c a l  support ;  4)  management of f i e l d  a c t i v i t i e s  
(excluding c r i t i c a l  nuc lea r  s a f e t y ,  t e c h n i c a l ,  and opera- 
t i o n a l  f u n c t i o n s ) ;  .and 5 )  i t s  p a r t i c i p a t i o n  i n  t h e  eva lua t ion  
gf t h e  experimental  r e s u l t s .  

CER - 
CER was r e spons ib l e  f o r  a l l  subcon t r ac t s  t h a t  were not  t h e  a~e 
r e s p o n s i b i l i t y  of t h e  government agenc ie s ,  except  those  t h a t  
A u s t r a l  e l e c t e d  t o  l e t  (e .g . ,  t h e  d r i l l i n g  c o n t r a c t  f o r  post-  
sho t  a c t i v i t i e s ) .  CER provided t h e  P r o j e c t  D i r e c t o r ,  t h e  . S i t e  
Manager, t h e  Chairman f o r  t h e  Technica l  Committee, and o t h e r  
p r o j e c t  personnel .  

1.6.4 D e ~ a r t m e n t  of t he  I n t e r i o r  

USBM w a s  r e spons ib l e  f o r  t h e  government agenc ie s '  review, 
- -- - -design-, p a r t i c i p a t i o n ,  and eva lua t ion-  of- t h e  gas-stimulation- A- - 

a s p e c t s  of t h e  experiment. USBM a l s o  was r e spons ib l e  f o r  
coord ina t ing  a c t i v i t i e s  t h a t  involved  o t h e r  o f f i c e s  and 
bureaus w i t h i n  t h e  Department of t h e  I n t e r i o r  and f o r  s e rv ing  
a s  l i a i s o n  r e p r e s e n t a t i v e  f o r  t h e  Department i n  m a t t e r s  per- 
t a i n i n g  t o  Rulison. Under e x i s t i n g  arrangements w i t h  NV, USBM 
evalua ted  t h e  pre- and pos t sho t  cond i t i ons  of mines, o i l  w e l l s ,  
and gas  w e l l s  i n  t h e  v i c i n i t y  of 'the p r o j e c t  f o r  s a fe ty -  
r e l a t e d  purposes.  

USGS a s s i s t e d  and advised i n  t h e  d e f i n i t i o n  of geologic  and 
hydro logic  a s p e c t s  r e l a t i v e  t o  t e c h n i c a l  and s a f e t y  con- 
s i d e r a t i o n s  under e x i s t i n g  in te ragency .  agreements wi th  NV. 
USGS a l s o  provided supe rv i s ion  of d r i l l i n g ,  t e s t i n g ,  and 
product ion  ope ra t ions  i n  accord  w i t h  Federa l  Regulat ions (30 . 

CFR 221),  t h e  Rulison Unit Agreement, and advised on l e a s i n g  
arrangements and s i m i l a r  m a t t e r s  f o r  which i t  had r e s p c n s i b i l i t y .  



Other o f f i c e s  and bureaus wi th in  the  Department, e .g. ,  t h e  
S o l i c i t o r  and Bureau of Land ~ a n a g e h e n t ,  were a v a i l a b l e  f o r  
a s s i s t a n c e  wi th in  ' t h e i r  a r e a s  of r e s p o n s i b i l i t y .  

1 .6.5 LASL - 
LASL w a s  r e spons ib le  f o r  providing t h e  nuclear  explos ive ,  
t h e  arming and f i r i n g  system, and f o r  t echn ica l  supe rv i s ion  
of t h e  emplacement and stemming of t h e  nuclear  explos ive .  
The Operat ions Di rec to r  (OD) and s t a f f ,  furn ished  by LASL, 
armed and f i r e d  t h e  nuclear  explos ive  on t h e  command of 
DONO, NV, and provided t e c h n i c a l  a s s i s t a n c e  dur ing  d r i l l b a c k .  

1.6.6 P r o j e c t  Management Concept 

Aus t r a l ,  on i t s  own behalf and through i ts Program Manager, 
CER, was r e spons ib le  f o r  f i e l d i n g  and managing t h e  p r o j e c t .  
Funct ions r e l a t e d  t o  the  nuclear  explos ive  system and t h e  
c o n t r o l  of nuclear - re la ted  s a f e t y  and s e c u r i t y  a c t i v i t i e s  
were t h e  r e s p o n s i b i l i t y  of t h e  AEC through NV and LASL. 

E s s e n t i a l l y ,  t h e  f i e l d  o rgan iza t ion  cons i s t ed  of a P r o j e c t  
D i r e c t o r ,  ass igned by CER, who was a s s i s t e d  by o t h e r  CER 
s t a f f  members, i nc lud ing  a  chairman f o r  t h e  Technica l  
Committee and a S i t e  Manager. The P r o j e c t  D i r e c t o r  w a s  
r e spons ib le  t o  CER f o r  t h e  o v e r a l l  coordina t ion  of engineer- 
i n g ,  cons t ruc t ion ,  suppor t ,  t e c h n i c a l  eva lua t ion ,  and 
management of t he  p r o j e c t .  H e  was i n  charge of coord ina t ing  
a l l  p resho t  p r o j e c t  a c t i v i t i e s ,  except  dur ing  nuc lea r  opera- 
t i o n s  when the  AEC's DON0 assumed c o n t r o l .  During t h e  detona- 
t i o n  pe r iod ,  t he  P r o j e c t  D i rec to r  was r e spons ib le  f o r  
provid ing  the  necessary suppor t  and a s s i s t a n c e  r equ i red  by 
DON0 t o  s a f e l y  conduct nuc lea r - r e l a t ed  a c t i v i t i e s .  

The P r o j e c t  Rulison Technica l  Committee was cha i r ed  by a  
CER r e p r e s e n t a t i v e  who repor ted  t o  t h e  P r o j e c t  D i rec to r .  I n  
a d d i t i o n  t o  CER, t he  Committee included r e p r e s e n t a t i v e s  from 
t h e  Department of the  I n t e r i o r ,  t h e  AEC, LASL and Aus t r a l .  
The Technica l  Committee was r e spons ib le  f o r  reviewing and 
e v a l u a t i n g  da ta ;  formulat ing and r e v i s i n g  t e c h n i c a l  p l ans ;  
and recommending a c t i v i t i e s ,  procedures,  and techniques  
which were requi red  t o  meet the  t e c h n i c a l  o b j e c t i v e s .  T h e i r  
p r i n c i p a l  i n t e r e s t  was i n  pre- and pos tshot  r e s e r v o i r  
eva lua t ion  a c t i v i t i e s .  

The S i t e  Manager, ass igned by CER, was r e spons ib le  t o  the  
Program Manager f o r  s i te  cons t ruc t ion ,  suppor t ,  communica- 
t i b n s ,  and, gene ra l  s i t e  management i n  accordance wi th  a 
p l a n  approved under the  Rulison Unit  ~ ~ r e e m e n e ,  except  f o r  . 

those  f u n c t i o n s  r e l a t e d  t o  nuclear  ope ra t ions  which were 
t h e  r e s p o n s i b i l i t y  of t h e  DON0 and t h e  LASL Operat ions 

-Director .   he S i t e  Manager served as the  c o n t a c t  f o r  t h e  



DON0 Engineering and L o g i s t i c  'Representa t ive  on ma t t e r s  
r e l a t i n g  t o  modi f ica t ion  and implementation' of government 
and l a b o r a t o r y  f i e l d  cons t ruc t ion  and support  requirements .  

The Manager, NV, e s t a b l i s h e d  a  Rul i son  Advisory Group con- 
s i s t i n g  of s e n i o r  r e p r e s e n t a t i v e s  f r o m . t h e  Department of 
t h e  I n t e r i o r ,  LASL, LLL,. and NV t o  a d v i s e '  him and t h e  indus- 
t r i a l  p a r t i c i p a n t s  upon t h e i r  r eques t  on ma t t e r s  r e l a t i n g  t o  
t he  development of  t he  P r o j e c t  Rulison.  Acting a t  t h e  
r e q u e s t  of t h e  Manager, t he  Adv.isory Group provided advice  
and recommendations p e r t a i n i n g  t o  t e c h n i c a l ,  o p e r a t i o n a l ,  o r  
s a f e t y  problems. 

During r e e n t r y  and i n i t i a l  f l a r i n g ,  t h e  r a d i o l o g i c a l  s a f e t y  
r e s p o n s i b i l i t y  was de lega ted  t o  the.OD by DONO. The OD w a s  
r e spons ib l e  t o  DON0 t o  make c e r t a i n  t h a t  t h e  r a d i o l o g i c a l  
s a f e t y  program w a s  conducted w i t h i n  c r i t e r i a  e s t a b l i s h e d .  

Ebe r l ine  Instrument  Corporat ion (EIC) provided r a d i o l o g i c a l  
s a f e t y  support  t o  DON0 and t o  t he  OD a s  requi red .  

. The Environmental P r o t e c t i o n  ~ ~ e n c ~ / ~ a t i o n a l  ~ n v i r o n m e n t a l  
Research Center  (EPA/NERC) w a s  r e s p o n s i b l e  f o r  provid ing  a  . . 
p u b l i c  r a d i o l o g i c a l  s a f e t y  a s  d i r e c t e d  by DONO. The 

. A i r  Research Laboratory i n  Las Vegas (ARL-LV) was respon- 
s i b l e  f o r  provid ing  f o r e c a s t s  of meteoro logica l  cond i t i ons  
and p r e d i c t i o n s  of r a d i a t i o n  movement and d i spe r s ion ,  a l s o  
under t h e  d i r e c t i o n  of DONO. 

1 .7 .1  T e s t  Evalua t ion  Pane l  (TEP) 

The TEP, now c a l l e d  t h e  Containment Evalua t ion  Panel ,  and 
- a l t e r n a t e s  consisted-of:-  - - - - . - - --- -. - -  - 

R. H. Tha lgo t t ,  NV, T e s t  Manager 
W. W. A l l a i r e ,  NV, 'Deputy T e s t  Manager 
Char les  I. Browne, LASL, Assoc ia t e  Div is ion  ~ e a d e r  . 
Robert R. Brownlee, LASL, S t a f f  Member . 

Harry L. Reynolds, LLL, Assoc ia t e  D i r e c t o r  
Lar ry  S. Germain, LLL, Assoc ia t e  Div is ion  Leader 
Byron F. Murphy, Sandia Labora to r i e s  (SL), D i r e c t o r  of 

Underground Experimentation 
Carter D. B.royles, SLY Department Manager 
Col. J. J. Neuer, Defense Nuclear  Agency (DNA), D i rec to r ,  ' 

~ e s t  Opera t ions  ( t o  J u l y  1968) 
Col. J. T. Jones ,  DNA, D i r e c t o r ,  T e s t  Operat ions ( s i n c e  

J u l y  1968)- 
Col. R. C. Holmes, DNA, Deputy Di rec to r ,  T e s t  Operat ions . 
 linto on S. Maupin, Reynolds. E l e c t r i c a l  6 Engineering 

Co., Inc .  (REECo), Medical Consul tan t  



Melvin W. C a r t e r ,  EPAINERc-LV, Di rec to r ,  EPA/NERC-LV 
Alan Moghissi ,  EPAINERC-LV, Chief ,  Radio logica l  Research, 

EPAINERC-LV 
John R. McBride, EPAINERC-LV, Deputy Di rec to r ,  EPA/NERC-LV 
P h i l l i p  W. Al len ,  Nat iona l  Oceanic and.Atmospheric Admin- 

i s t r a t i o n  (NOAA) ARL-LV, Chief ,  ARL-LV ' 

Harold F. Mueller  , NOAAIARL-LV, Chief ,  ~ a d i o a c t i v i t ~ ,  
Es t imates ,  & Research Branch, ARL-LV 

The primary r e s p o n s i b i l i t y  of t h e  TEP was t o  review a l l  d a t a  
p e r t i n e n t  t o  containment a s p e c t s  of each planned nuclear  t e s t ,  
then based on t h e s e  d a t a ,  a s s i g n  the  t e s t  t o  one of the  r i s k  
c a t e g o r i e s ,  Category A ,  B ,  o r  C .  The meetings he ld  were a s  
fo l lows  : 

a .  J u l y  16 ,  1968--The containment a s p e c t s  of t h e  i n d u s t r i a l  
Plowshare Pro j .ec t  Rul i son ,  cosponsored by LASLICER, w a s  
formally d iscussed  by the  TEP a t  t h i s  meeting. Categoriza-  
t i o n  was d e f e r r e d  u n t i l  more information was received and 
a more complete review could be made. 

b. March 24,  1969--At t h e  forty-second TEP meeting, a presen- 
t a t i o n  was made by CER on the  emplacement ho le  R-E and t h e  
explora tory  ho le  R-EX. The p r e s e n t a t i o n  concerned i t s e l f  
p r imar i ly  w i t h  the  d r i l l  ho l e  cons t ruc t ion ,  i . e . ,  nar ra -  
t i v e  i n t e r p r e t a t i o n  of c a l i p e r  and s i m i l a r  l o g s ,  hole  
h i s t o r i e s ,  and ma t r ix  ( d i s t a n c e s ,  bear ing ,  s i z e ,  and depth)  
of nearby h o l e s  ou t  t o  a d i s t a n c e  of about 2,000 f e e t .  

There was concem by some of t h e  Panel  members a s  t o  t h e  
i n t e g r i t y  of t he  wellhead equipment on t h e  Rulison emplace- 
ment hole .  The Panel  reques ted  t h a t  a ground shock a n a l y s i s  
be performed of t h i s  equipment, and upon completion of t h i s  
a n a l y s i s ,  submit i t  t o  t h e  Pane l  members. The Panel  w a s  
po l l ed  a s  t o  t h e  ca tegory  c l a s s i f i c a t i o n  of Rulison and 
agreed upon Category A-Conditional, s u b j e c t  t o  review of 
t h e  wellhead equipment. 

Between t h e  forty-second and f o r t y - t h i r d  meetings of t h e  
TEP, t he  Pane l  eva lua ted  t h e  stemming p l ans  and wellhead 
c o n f i g u r a t i o n s  by correspondence. 

c. May 26, 1969--At t h e  f o r t y - t h i r d  meeting of t h e  TEE, a 
r eques t  was made t h a t  t h e  con f igu ra t ion  of t h e  wellhead,  
"Christmas t r e e , "  be f u r t h e r  reviewed t o  s e e  i f  some of 
i ts  mass could be reduced. 

d. August 14 ,  1969--At t h e  fo r ty - fou r th  meeting, a r ev i sed  
A u s t r a l  drawing d e p i c t i n g  the  changes i n  t h e  wellhead 
conf igu ra t ion  was reviewed by t h e  Panel  and approved, 

. . thus.removing t h e  c o n d i t i o n a l  c o n s t r a i n t  a t t ached  t o  



t he  TEP c a t e g o r i z a t i o n  "A." This  meeting was t h e  f i n a l  
TEP meeting h e l d  t o  e v a l u a t e  t h e  containment ,  a s p e c t s  of 
Rulison . 

1.7.2 Nuclear Safe ty  Study G r o u ~  

A Nuclear Safe ty  Study was conducted i n  Los Alamos, March 5 ,  
6 ,  and 13 ,  1969, t o  eva lua t e  t hose  ope ra t ions  planned f o r  
the  Rulison event t h a t  were under t h e  cognizance of t h e  
Manager, Albuquerque Opera t ions  O f f i c e  (ALO). Members p r e s e n t  
were : 

W .  A. E a r l  (Chairman), Weapon Sa fe ty ,  ALO 
'T .  E. Wade, Nuclear S a f e t y ,  NV 
R. F . ' S u l l i v a n ,  Technical  S e r v i c e s ,  SAN 
R. W .  Drake, GMX-DO, LASL 
D. R. Lewis, Weapon S a f e t y ,  SL 
A. W. ~ u n d b e r ~ ,  Advanced Systems, LLL 

The fo l lowing  meetings were he ld :  

a.'  arch' 5,  1969--The group reviewed t h e  des ign  and assembly 
of t h e  Rulison nuc lear  exp los ive ,  and i t s  t r a n s p o r t a t i o n  . .- 

t o  t h e  Rulison s i t e  i n  Colorado. The Study Report was ' I 

approved by t h e  A s s i s t a n t  Manager f o r  Operat ions,  ALO. .. . . 

b. March 12-14, 1969--The same Nuclear Sa fe ty  Study Group, 
w i th  T. E.  Wade, NV, a c t i n g  a s  Chairman, met i n  Los Alamos 
t o  eva lua t e  t hose  o p e r a t i o n s  planned f o r  t h e  Rulison event  
t h a t  were under the  cognizance of t h e  Manager, M I .  
Opera t ions  eva lua ted  by t h i s  Study Group included t h e  
ground zero a c t i v i t i e s ,  t he  emplacement, and t h e  f i r i n g  
system f o r  t h e  Rulison n u c l e a r  explos ive .  The Study Report 
was approved by -the Mannger , NV ,- on A p r i l  25, -1969.- - -- - - - - - -- 

- 
- - . - -  - - 

.- - - -  - - -  - - -  - 
i 

- 
I 

The Study Group made an  i n s p e c t i o n  o f ' t h e . R u l i s o n  s i te  on I 

A p r i l  24 and .25 ,  1969. No f u r t h e r  recoxmnendations concern- I 
1 

i n g  nuc lea r  s a f e t y  were made t o  the..Manager, NV, and 
Nuclear Sa fe ty  Study Group a c t i o n  was considered complete. 

1 .7.3 Panel  of Consul tan ts  

This  pane l  c o n s i s t e d ' o f :  

.G. B. Maxey, .U. of Nevada, ~ ~ d ~ o g e o l o ~ i s t  
L. S. Jacobsen, P r i v a t e . C o n s u l t a n t ,  S - t ruc tu ra l  Engineer 
N. M. Newmark, U. 0.f I l l i n o i s ,  C i v i l  Engineering 
D. U. Deere, U. of I l l i n o i s ,  C i v i l  Engineering & Rock 

Mechanics 
T. F. Thompson, P r i v a t e . C o n s u l t a n t ,  Engr. Geologis t  
L. G. von Lossberg, Sheppard T. Powell 6 Associat,es, '  

- Hydrology 
S. D. Wilson, Shannon & Wilson, Inc . ,  S o i l  Mechanics 'and 

Foundation Engr . 



The fol lowing meetings were he ld  by t h e s e  c o n s u l t a n t s :  

a. February 27, 1969--On t h i s  d a t e ,  a pre l iminary  review of 
P r o j e c t  Rulison was made. However, because t h e  evalua- 
' t i o n  and p l ans  were incomple t e . a t  t h a t  t i m e ,  t h e  Pane l  
concluded t h a t  a d d i t i o n a l  s t u d i e s  were needed t o  formula te  
a f i r m  s ta tement  on t h e  p r o j e c t .  

b .  A p r i l  11, ' 1969--At t h i s  meeting,. t h e  Panel  i n d i c a t e d  t h a t  
requi red  s a f e t y  ana lyses  had been p rope r ly  performed. It 
a l s o  noted t h a t  t h e  planned o p e r a t i o n a l  p recau t ions .were  
s u f f i c i e n t  t o  avoid hazard t o  t h e  p u b l i c . ' ~ o w e v e r ,  t h e  
'Panel recommended t h a t  mines,  t o  a d i s t a n c e  inc lud ing  t h e  
Dutch Creek Mine, be i n v e s t i g a t e d  and t h e  m a t e r i a l  pro- 
p e r t i e s  of Harvey Gap Dam be a n a l y z e d . t o  prec lude  a 
p o s s i b l e  f a i l u r e .  

c .  May 1, 1969--A f u r t h e r  review of t h e  s t a b i l i t y  of Harvey 
Gap Dam was made by t h e  Panel  w i t h  t h e  fo l lowing  recommen- 
d a t i o n s  : 

A l t e r n a t e  '1: Postpone the  s h o t  u n t i l  such t i m e  as t h e  
r e s e r v o i r  is lowered by i r r i g a t i o n  with- 
drawals t o  a l e v e l  a t  l e a s t  15  f e e t  below 
c r e s t  e l e v a t i o n .  Provide f o r  t imely  pos t -  
s h o t  evacuat ion  of people downstream i f  
c i rcumstances warran t .  

A l t e r n a t e  2: Lower t h e  e l e v a t i o n  immediately by d i s -  
charging and was t ing  water  s u c h . t h a t  t h e  
r e s e r v o i r  l e v e l  i s  lowered t o  15  f e e t  
below t h e  c r e s t .  .Provide f o r  t imely  pos t -  
s h o t  evacuat ion  of people downstream i f  
c i rcumstances warran t . '  

A l t e r n a t e  3: Lower t h e  water  e l e v a t i o n  t o  10  f e e t  below 
t h e  c r e s t  and provide  s t o c k p i l e s  of sand 
and g r a v e l  w i th  loading  equipment a t  t h e  
dam s o  t h a t  c r acks  can be qu ick ly  r epa i r ed .  
Evacuate people dur ing  t h e  event  from t h a t  
a r e a  downstream t h a t  could b e  f looded by 
u n c o n t r o l l a b l e  d i scha rge  of t h e  r e s e r v o i r  
over  a s e v e r a l  hour  per iod .  

d .  May 5, 1969--By s e p a r a t e  le t ter ,  c o n s u l t a n t  S t an ley  D. 
Wilson, a f t e r  d i s c u s s i o n  wi th  t h e  Bureau of Reclamation 
and conf i rmat ion  by te lephone  w i t h  o t h e r  Pane l  members, 
concluded t h a t  t h e  R i f l e  Gap and Vega Dams .posed no 

. hazard from t h e  event .  

Based on t h e  above recommendations by t h e  P a n e l  and o t h e r  
.- o p e r a t i o n a l  c o n s i d e r a t i o n s ,  t h e  R u l i s ~ n  d e t o n a t i o n  d a t e  was 

rescheduled from May t o  e a r l y  September. The fo l lowing  



. , 
I 

, 

meeting,  t h e r e f o r e ,  was t h e  f i n a l  preshot  eva lua t ion  made 
by t h e  Panel  p r i o r  t o  de tona t ion .  

e .  ' J u l y  25, 1969--The lowered water  l e v e l s  i n  dam r e s e r v o i r s  
f o r  t h e  r e v i s e d  (September) de tona t ion  d a t e  and a d d i t i o n a l  

. d a t a  concerning ~ a t t l e m e n t  Mesa s a t i s f i e d  ' t he  Panel  t h a t  
t h e  event  could  be executed s a f e l y .  

I 1.7.4 P r o j e c t  Rulison kdvisory  Group 

This  group cons i s t ed  o f :  

W .  E .  Ogle, Chairman, LASL, S c i e n t i f i c  Advisor 
H. L. Reynolds, LLL, S c i e n t i f i c  Advisor 
J .  W. Watkins, USBM, D i r e c t o r  of P e t .  Research 
F. W ;  Stead,  A l t e r n a t e ,  USGS, Research Geologis t .  
R.. T. Johansen, A l t e r n a t e ,  USBM, P r o j e c t  Coordinator  
R. H. Tha lgo t t ,  NV, T e s t  Manager 
M. D .  Nordyke, LLL, ~ e c h n i c a l  Advisor 
Ben. Bowyer, NV, Execut ive  S e c r e t a r y  

The fo l lowing  meet ings were he ld :  I 
,a. September 27, 1968--This group met on t h i s  d a t e  t o  review. W 

progres s  r e l a t i v e ' t o  p r o j e c t  planning.  

b. June 4,  1969- g gain t h e  group m e t  t o  recommend a new 
r e a d i n e s s  d a t e  of September 4,  1969. 

1.7.5 Ad Hoc Ruli'son ~ e v i e w  P a n e l  

This  Panel  was formed by t h e  Manager, NV, t o  review d a t a  
concerning p r e d i c t i o n s  and e v a l u a t i o n s  of t he  bioenviron- 

- - - - - - . - - mental  and-engine-e-ring-aspe-cts o f  Rulison reentry-, gas  _ - - - - 

r e s e r v o i r  t e s t i n g ,  and f l a r i n g .  The Pane l  cons i s t ed  of t h e  
fo l lowing  persons:  

Name and T i t l e  

B. W.  Beebe, Vice P r e s i d e n t  

Leo K. Bustad, D i r e c t o r  

T. B .  O'Brien 
Product ion  Manager 

Organizat ion 

MM&B, I nc .  
Na tu ra l  Gas Consul tan ts  
Boulder,  Colorado 

Radiobiology Laboratory 
School of Ve te r ina ry  

Medicine 
Un ive r s i t y  of C a l i f o r n i a  
Davis, C a l i f o r n i a  

Roden , O i l  Company 
Midland, Texas 



Leonard A.  Sagan, M,D, 
Assoc ia te  D i rec to r  

Vincent Schultz  
p r o f e s s o r  of ' Zoology 

Department of Environ- 
mental. Medicine 

Pa lo  Al to  Medical C l i n i c  
Pa lo  A l t o ,  C a l i f o r n i a  

Washington S t a t e  
UniversTty 

Pullman, Washington 

This  Panel  met on November 20 and 21, 1969, and aga in  on 
December 22 ,  1969. They concluded t h a t  P r o j e c t  Rulison could 
be accomplished wi th in  accep tab le  s a f e t y  s tandards .  

P r o j e c t  Rulison Advisory Panel  

Members of t h i s  panel  inc luded:  

R. H .  Tha lgo t t ,  NV, T e s t  Manager 
R. L .  Aamodt, LASL, S c i e n t i f i c  Adv. (Chairman) 
M. W. C a r t e r ,  EPA~NERC-LV, D i r . ,  EPA~NERC-LV 
P. W. Al len ,  NOAAIARL, Chief ,  NOAA/ARL-LV 
C. S. Maupin, REECo, Med. (Rad) Consul tan t  
R. D.  Maxwell, Chief ,  Nuclear  Explos ive  Environment 

Sa fe ty ,  D iv i s ion  of Opera t iona l  Sa fe ty ,  AEC/HQ 
F. D. C lu f f ,  NV, Rulison S a f e t y  O f f i c e r  (Meteorology) 

The Pane l  met i n  A p r i l  and August 1 9 6 9 a n d  reviewed p r o j e c t  
p l ans .  The Panel  met i n  Grand J u n c t i o n  between September 
4 and 1 0  t o  i n t e r p r e t  and a d v i s e  t h e  T e s t  Manager on 
de tona t ion  cond i t i ons ,  
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CHAPTER I1 

SCIENTIFIC ACCOUNT 

2.1 SCIENTIFIC MEASUREMENTS 

2.1.1 Background 

Many o rgan iza t ions  have publ i shed  measurements of P r o j e c t  
Rulison.  ILL i s  prepar ing  a summary r e p o r t  of t h i s  d a t a  
and t h e i r  i n t e r p r e t a t i o n s .  

2.1.2 Rock Composition 

The R-E core  from 8,400 t o  8,462 f e e t  (below ground l e v e l )  
w a s  chemical ly and mine ra log ica l ly  analyzed by LLL. This  
Mesaverde format i on  c o n t a i n s  impure sands tone,  s i l t s  tone,  
and s h a l e .  Some average v a l u e s  of s p e c i a l  i n t e r e s t  a r e :  
1 )  carbon d iox ide  = 5.2 weight  pe rcen t ,  2) bound water = 
2.2 weight  pe rcen t ,  3) l i t h i u m  = 32 p a r t s  per  m i l l i o n  
(ppm), 4) boron = 64 ppm, and 5)  mercury = 50 pp b i l l i o n .  
C a l c i t e  is t h e  major carbonate  mine ra l  and. makes up about  
1 2  weight  percent  of  t h i s  co re .  

2.1.3 Equat ion of ~ ' t a t e  Measurements and Ca lcu la t ions  

LLL measurements of t he  s t r e n g t h  of t h e  R-E c o r e .  sands tone,  
. t oge the r  w i th  a d d i t i o n a l  in format ion  from t h e  l o g s ,  were . 
.used i n  a computer c a l c u l a t i o n  of t h e  e f f e c t s  of t he  - Rulison 
jexplosive on t h e  gas-bearing formation.  The c a v i t y  r ad ius  
;(Rc) was c a l c u l a t e d  t o  b e  76 f e e t ,  s h e a r  f r a c t u r e s  extended 

; t o  276 f e e t  (3.6 R ), and t h e  maximum e x t e n t  of f r a c t u r i n g  
- -- . -  . -  .~ .- .. - - :----was-433 --f e e t  -(5-..7--k .) . These-calcu1ate.d-figurm a g r e e  we11 -_: -. -_ - 

- -  ~ - -  

w i t h  t h e  Rc of 78 £get  r a l c u l a t e d  from krypton-85, and t h e  
f l u i d  l o s s  encountered 275 f e e t  above t h e  working'  po in t .  

On A p r i l  20, 1971, t h e  apparent  l e n g t h  of t h e  Rulison f i r i n g  
c a b l e  w a s  e l e c t r o n i c a l l y  measured. It was found t o  b e  open 
a t  a p o i n t  498 f e e t  (6.5 Rc) above t h e  d e t o n a t i o n  po in t .  Th i s  
is only  65 f e e t  beyond t h e  zone o f  f r a c t u r i n g  deteimined by . 

computations . 
2.2 NUCLEAR EXPLOSIVES OPERATIONS 

2.2.1 The Nuclear Explosive 

The n u c l e a r  exp los ive  u t i l i z e d  f o r  P r o j e c t  ~ u l i ' s o n  was pro- 
duced by LASL. It was a f i s s i o n  dev ice  t h a t  y i e l d e d  43 + 8 
k t .  The n u c l e a r  explos ive  i t s e l f  was contained i n  a d k h o l e  
package approximately 9 i nches  i n  d iameter ,  17  f e e t  long ,  
and weighing approximately 1,250 pounds. (See ~ i g u r e . 4 . )  



F I G U R E  4. EMPLACEMENT OF D E V I C E  



C a n i s t e r  Emplacement 

The exp los ive  c a n i s t e r  was emplaced us ing  an Amerigraph 
c a b l e ,  Type 34JIXB, which conta ined  t h e  e l e c t r i c a l  c i r -  
cu i t s '  t o  t h e  c a n i s t e r .  The cab le  was run over a 36-inch 
sheave secured  t o  t h e  headframe a t  a working he igh t  of 
20 f e e t .  The downhole cab le  was wrapped on a winch drum 
which was s p e c i f i c a l l y  designed and t e s t e d  f o r  t h i s  ap- 
p l i c a t i o n .  The winch provided full-power c o n t r o l  of t h e  
cab le  and c a n i s t e r  a t  v a r i a b l e  speeds  dur ing  t h e  lower- 
i n g  ope ra t ion .  Sur face  handl ing  of t h e  exp los ive  and 
dummy c a n i s t e r s  was accomplished w i t h  a mobile crane.  

2.2.3 The F i r i n g  System 

The f i r i n g :  system f o r  t h e  nuc lea r  exp los ive  c o n s i s t e d  of a 
c o n t r o l  t r a i l e r  a t  t h e  Rulison CP, a 2.6-mile s u r f a c e  run 
of a s i n g l e  mult iconductor  cab le  running  downhole t o  t h e  
n u c l e a r  explos ive .  ~ l e c t r o n i c  equipment l o c a t e d  i n  the .con-  
t r o l  t r a i l e r  generated t h e  necessary  s i g n a l s  i n  t h e  proper  
sequence and t r a n s m i t t e d .  them t o  t h e  n u c l e a r  explos ive .  
The s i g n a l  cable  was used both f o r  t h e  ope ra t ion  of t h e  
n u c l e a r  explos ive  and f o r  monitor ing t h e  explos ive  perform- 
ance.' Addi t iona l  cab le s  from t h e  CP t o  SGZ were used f o r  

. s u r f  ace  "environment a l l '  measurements. The downhole cab le  
was 0.719-inch Amerigraph double-armored cab le ,  conta in ing  
a c o a x i a l  c e n t e r  conductor ,  32 conductors  of No. 22 wi re ,  
and two l a y e r s  (oppos i te  l a y s )  of s t e e l  armor. This  cable  
w a s  used t o  t r ansmi t  s i g n a l s  t o  t h e  n u c l e a r  explos ive .  The 
c a b l e  was a l s o  used t o  lower t h e  n u c l e a r  exp los ive  i n t o  
the emplacement hole .  

2.3 POSTSHOT OPERATIONS 
. _ ~ _ . .  . .  - -  - -- 

2.3.1 Product ion T e s t i n q  

Pollowing t h e  c a l i b r a t i o n  flow lperiod,  t h r e e  product ion flow 
tests were made t o  determine t h e  p o s t s h o t  product ion '  charac- 
' t e r i s t i c s  of  the^ Mesaverde format ion  i n  t h e  i n t e r v a l  stimu- 
l a t e d  by t h e  nuc lea r  explos ive .  F igu re  5 shows t h e  flow r a t e s  , and volumes of gas produced f o r  each  of t h e s e  test per iods .  

Approximately 456 m i l l i o n  s t anda rd  c u b i c  f e e t  (MMSCF) of gas ,  
i nc lud ing  c e r t a i n  d i l u e n t s  which w e r e - p r e s e n t ,  was produced 
from the.  nuc lear -s t imula ted  w e l l  i n  108 days of flow t e s t i n g .  
Th i s  volume is  t h e  equ iva l en t  of approximately 10 yea r s  of 
product ion  from a convent iona l ly  s t i m u l a t e d  w e l l  i n  t h e  Ruli-  
son  f i e l d .  The 456 MMSCF of gas- was s a t u r a t e d  w i t h  water  
vapor  a t  s e p a r a t a r  cond i t i ons  and was d i l u t e d  w i t h  carbon 
d iox ide  and hydrogen. The behavior  of  t h e s e  d i l u e n t s  w i t h .  
t i m e  - is descr ibed  i n  Sec t ions  a and b .  



TIME PERIOD, DAYS 

FIGURE 5. PROJECT RULISON FLOW T E S T S  



Subsurface p re s su re  and tempera ture  measurements were made 
a t  a depth of 8 ,200 f e e t ,  a p o i n t  154 f e e t  above t h e  bottom 
of t he  r e e n t r y  w e l l  o r  346 f e e t  above t h e  de tona t ion  p o i n t  
( s ee  F igure  6 ) .  The f i r s t  measurement was made on October 24, 
1970, j u s t  p r i o r  t o  the  f i r s t  p roduct ion  t e s t ,  and a shut - in  
p re s su re  of 3,150 pounds p e r  squa re  inch  gauge was recorded.  
These subsur face  measurements could  n o t  b e  made dur ing  t h e  
c a l i b r a t i o n  flow pe r iod ,  t h e  f i r s t  product ion test ,  o r  t h e  
e a r l y  p a r t  of t he  t h i r d  product ion  test because of t h e  h igh  
f l o w ~ v e l o c i t y  i n  t h e  tub ing  s t r i n g .  To complete t h e  subsur- 
f a c e  p r e s s u r e  d a t a ,  d a i l y  p r e s s u r e s  were computed from sur -  
f a c e  p re s su re  measurements u s ing  observed subsur face  p r e s s u r e s  
t o  c a l i b r a t e  t h e  computations.  A p l o t  of t h e  computed and 
measured bottom-hole p r e s s u r e s  by days from t h e  commencement 
of t e s t i n g  on October 4 ,  1970, u n t i l  August 1, 1971, i s  shown 
i n  Figure 7. 

Analys is  of  t he  bottom-hole pre .ssures  measured dur ing  t h e  
second product ion flow t e s t  i n d i c a t e d  very  l i t t l e  f low re- 
s t r i c t i o n  through the  p e n e t r a t e d  f r a c t u r e s ,  t hus  confirming 
t h a t  an e f f e c t i v e  pa th  between t h e  chimney and t h e  r e e n t r y  
wel lbore  had been e s t a b l i s h e d .  T h i s  obse rva t ion  was p a r t i c -  
u l a r l y  important  because of t h e  i n i t i a l  concern t h a t  t h e  . - 
i n t e r s e c t i o n  of f r a c t u r e s  on ly  by t h e , r e e n t r y  wel lbore  
might no t  be  s u f f i c i e n t  f o r  product ion  t e s t i n g  purposes.  A -..*- 

simple pressure-volume-temperature a n a l y s i s  of t h e s e  pres -  
s u r e s  a l s o  i n d i c a t e d  a Rc of approximately 76 f e e t .  This  
compares f avo rab ly  wi th  a r a d i u s  of 78 f e e t  ob ta ined  from 
krypton-85 da t a .  

The max5mum flowing subsur face  tempera ture  recorded i n  t h e  
f low s t r i n g  a t  8 ,200 f e e t  (346 f e e t  above t h e  de tona t ion  
p o i n t )  was 43B°F. 

._ --_- . _  _ -  _.._ 

a .  Gas Analysis  Data 

Twelve gas samples were taken  dur ing  t h e  f low tests, 
and a coap le t e  chemical a n a l y s i s  of  each  was made t o  
determine t h e  percentage  of  t h e  v a r i o u s  methane s e r i e s  
hydrocarbons p r e s e n t .  Also, t h i s  a n a l y s i s  determined 
t h e  concen t r a t ion  of t h e  two primary d i l u e n t s ,  carbon 
d iox ide  and hydrogen. These d a t a  p l o t t e d  as mol percent  
concen t r a t ion  v s  cumulat ive gas  produced are shown i n  
F igure  8. 

Through the  product ion  of approximately 374 MMSCF of gas ,  
t h e  d e c l i n e  i n  concen t r a t ions  of hydrogen and carbon 
d iox ide  were e s s e n t i a l l y  p a r a l l e l ,  accompanied by an in-  
c r e a s e  of methane. However, t h e  percentage  of carbon 
d iox ide  began t o  i n c r e a s e  v e r y  g radua l ly  t o  t h e  end of 
t h e  t h i r d  product ion t e s t .  Th i s  i n c r e a s e  was accompanied 
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by a corresponding decrease  i n  t h e  methane component.. The 
i n t e r p r e t a t i o n  of t h i s  behavior  i s  d iscussed  l a t e r  under 
"Carbon Dioxide. " 

A l l  of the  gas samples mentioned above w e r e  a l s o  analyzed 
f o r  c e r t a i n  r a d i o a c t i v e  components, i nc lud ing  t h e  two 
gaseous i s o t o p e s ,  t r i t i u m  and krypton-85. F igure  9 shows 
t h e  change i n  t o t a l  tritiuk and krypton-85 concen t r a t ions  
w i t h  r e spec t  t o  cumulative gas product ion.  The concentra-  
t i o n s  of t h e s e  two i s o t o p e s  dec l ined  i n  an  expected manner . 
and were only  about 2 pe rcen t  of t h e i r  i n i t i a l  concentra-  
t i o n s  a t  t he  concdusion of flow t e s t i n g .  

The i s o t o p e  mercury-203 was a l s o  observed i n  . t h e  Rulison 
gas .  Chemical a n a l y s i s  of t h e  formation rock nea r  t h e  
p o i n t  of de tona t ion  i n d i c a t e d  t h a t  s u f f i c i e n t  mercury was 
p re sen t  n a t u r a l l y  t o  produce t h e  minute concen t r a t ions  of 
mercury-203 seen  . in  t he  Rulison gas.  

Ear ly  c a l c u l a t i o n s  were made t o  determine t h e  i n i t i a l  con- 
c e n t r a t i o n  of krypton-85, assuming t h a t  uniform mixing of  
t h e  gas  and krypton-85 t a k e s  p l ace .  These r e s u l t s  i n d i c a t e d  

.,. a Rc of 72 f e e t .  The r e s u l t s  w e r e  based on t h e  t h e o r e t i c a l  
c r e a t i o n  of 800 c u r i e s  of krypton-85, t h e  i n i t i a l  concen- 
t r a t i o n  of krypton-85 observed i n  t h e  gas ,  150 p i c o c u r i e s /  
cubic  cen t ime te r s  (pCi /cc) ,  and t h e  presumed r e s e r v o i r  
p re s su re  and temperature.  La te r  c a l c u l a t i o n s  based on t h e  
observed r e l e a s e  of 1 ,064 c u r i e s  o f  krypton-85 and t h e  
observed r e s e r v o i r  p re s su re  and temperature i n d i c a t e d  a  
Rc of  78 f e e t .  A s  p rev ious ly  no ted ,  t h e s e  dimensions com- 
pare  very favorably  wi th  t h e  p r e s s u r e  a n a l y s i s  r e s u l t s  and 
t h e  informat ion  developed by r e e n t r y  d r i l l i n g .  

The y i e l d  of t h e  Rulison exp los ive  was subs,equently c a l -  
c u l a t e d  t o  be .43 -+ 8 k t  based on the '  c r e a t i o n  of approx- 
ima te ly  1,113 c u r i e s  of krypton-85 assuming 25.8 5 3 . 9  
c u r i e s  of k r y p t o n 4 5  were c r e a t e d  pe r  kt: 

Only 2,824. c u r i e s  of t r i t i u m  were produced from t h e  w e l l  
dur ing  t h e  f low t e s t s .  Th i s  i s  only  about  28 percent  of  
t h e  t h e o r e t i c a l  10,000 c u r i e s  p r e d i c t e d  t o  r e s u l t  from 
t h e  n u c l e a r  explosion.  Most of  t h e  gaseous t r i t i u m  was 
removed from t h e  c a v i t y  by t h e  end of t h e  t e s t i n g ,  a s  
shown i n  Figure 9. An account tng  o f  a l l  of  t h e  t r i t i u m  

. . c r e a t e d  could n o t  be made because of t h e  l a r g e  q u a n t i t y  
of t r i t i a t e d ' w a t e r  s t i l l  be ing  recovered- a t  t h e  conclus ion  

. . of t e s t i n g  and an  unknown volume of  water  remainzng i n  t h e  
c a v i t y .  A s i g n i f i c a n t  p o r t i o n  of  t h e  t r i t i u m  remains bound 
i n  the .  s o l i d i f i e d  m e l t  zone. It i s  be l ieved  t h a t  t h e  boron 
c a r b i d e . s h i e l d  surrounding t h e  nuc lea r  explos ive  was prob- 

- a b l y  e f f e c t i v e  i n  reducing t h e  t r i t i u m  produced by t h e  
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explosion t o  below 10,000 c u r i e s ,  bu t  the i ack  of a 
t r i t i u m  balance has made i t  d i f f i c u l t  t o  eva lua te  
t h i s  e f f e c t i v e n e s s .  

b .  ~ v o i u t i o n  and Product ion of Water and Carbon Dioxide 

(1) Water 

The t o t a l  volume of water  i n i t i a l l y  i n  the  c h i w e y  
is be l ieved  t o  have been a s  much a s  30,000 b a r r e l s .  
There has been no way, however, t o  accura te ly  a s ses s  
t h i s  i n i t i a l  volume. This  water  was o r i g i n a l l y  con- 
ta ined  i n :  1 )  t h e  pore space  of t h e  rock,  both sand 
and s h a l e ,  which w& vaporized,  melted, o r  heated by 
the  nuclear  de tonat ion  and 2) t h e  d r i l l i n g  mud l o s t  
when the  r e e n t r y  ho le  was connected wi th  the chimney. 
Approximately 15,000 b a r r e l s  of water  were recovered 
a t  t h e  s u r f a c e  du r ing  t h e  flow t e s t s ,  and an addi- 
t i o n a l  c a l c u l a t e d  volume of approximately 6,000 b a r r e l s  
of water  passed through t h e  gas volume measurement 
system a s  vapor. A t  t h e  conclusion of t h e  t h i r d  pro- 
duct ion  test,  approximately 170 b a r r e l s  of wa te r ,  
l i q u i d  and vapor,  were s t i l l  being produced from the  
w e l l  wi th  each MMSCF of methane gas snd d i l u e n t s  
(carbon d ioxide  and hydrogen) being produced. The 
concent ra t ions  of t r i t i u m  i n  the  produced water  
remained e s s e n t i a l l y  cons tan t  throughout t h e  flow 
t e s t i n g ,  i n d i c a t i n g  no i n f l u x  of new water  from 
the  producing formation. 

A s  t h e  p res su re  i n  t h e  c h i w e y  dec l ined ,  t he  absorp- 
t i v e  capac i ty  of t h e  gas increased ,  allowing the  gas 
t o  ca r ry  i n c r e a s i n g  amounts of evolving water  vapor 
t o  t h e  su r face .  A p a r t  of t h i s  vapor condensed i n  t h e  
s e p a r a t i o n  equipment and w a s  measured. The gas which 
l e f t  t h e  s e p a r a t o r  w a s  assumed t o  be s a t u r a t e d  wi th  
water  vapor.  The amount of w a t e r  l eav ing  t h e  s e p a r a t o r  
equipment i n  t h e  vapor phase w a s  es t imated  using a 
published c o r r e l a t i o n  of t h e  abso rp t ive  capaci ty  of 
n a t u r a l  gas by Katz,  e t  a l .  This  ca l cu la t ed  amount 
of water  vapor w a s  added t o  the  amount recovered a s  
l i q u i d  t o  determine t h e  t o t a l  water  content  i n  the  
product ion stream. A t o t a l  of 158 MMSCF of water  
vapor is es t ima ted  t o  have evolved i n  t h e  c a v i t y  
dur ing  t h e  flow tests. A s  much as 50 MMSCF was 
counted i n  the  flow measbrements . 
Figure 10  shows t h e  d a i l y  t o t a l  water  produced p e r  
MMSCF of dry gas. A s i g n i f i c a n t  change i n .  t he  r a t e  - 
o f ' w a t e r  product ion occurred a s  t h e  chimney p res su re  
approached 380-400 pounds' per  square  inch absolu te  



(t ime pe'riod,..166-176 days) . This i s  i n t e r p r e t e d  a s  
' 

t h e  time when most of t h e  wa te r  remaining i n  t h e  
chimney reached its vapor p r e s s u r e  and f l a shed  i n t o  
steam. Following t h i s ,  i t  i s  be l i eved  t h a t  a d d i t i o n a l  
water  cont inued t o  f l a s h  i n  t h e  f r a c t u r e d  zone a s  
i t  a l s o  reached i ts vapor p r e s s u r e .  A chimney tempera- 

t u r e  of 440-445'~ i s  i n d i c a t e d  from t h i s  gvgnt. The 
temperature-was somewhat g r e a t e r  than  450 F a t  t h e  

. s t a r t  of t e s t i n g  s i n c e  h e a t  was l o s t  w i t h  t he  flow- . 
ing gas and wa te r  and due t o  t he  expansion of gas .  

As wa te r  vapor evolved i n  t h e  chimney, i t  added t o  
t h e  'volumetr ic  withdrawal  from t h e  chimney and, a t  
t he  same t ime,  t o  the apparent  i n f l u x  of gas . i n t o  t h e  
chimney. I n  a d d i t i o n ,  the .  vapor i za t ion  of t h e  wa te r  
i n  t h e  chimney c r e a t e d  a d d i t i o n a l  space, a v a i l a b l e  
t o  gas ,  wa te r  vapor ,  and o t h e r  d i l u e n t s ,  although 
t h i s  volume is  r a t h e r  sma l l .  

(2)  Carbon Dioxide 

A s  t h e  w e l l  produced, the-hydrogen concen t r a t ion  
i n  t h e  gas d e c l i n e d  almost  l i n e a r l y  w i th  t h e  cumu- 
l a t i v e  gas product ion  ( s e e  Figure 8 ) .  The carbon 
d ioxide  concen t r a t ion ,  however, d i d  not  d e c l i n e  i n  
t h i s  f a sh ion .  Log ica l ly ,  i f  a l l  of t h e  carbon d iox ide  
and hydrogen were formed a t  t h e  t ime of the  detona- 
t i o n  and were uniformly mixed i n  t h e  vapor phase, 
both t h e  carbon d i o x i d e  and hydrogen concent ra t ion  
should have d e c l i n e d  s i m i l a r l y .  The carbon d iox ide  
concen t r a t ion  n o t  on ly  f a i l e d  t o  d e c l i n e  commensur- 
a t e l y  w i th  t h e  hydrogen concen t r a t ion ,  bu t  a c t u a l l y  
began t o  i n c r e a s e  a f t e r  a cumulative product ion of 

- -  -about-375-MMSGF-~£-gas-( t ime period ,-148-days)_.__Most- 
of t h e  carbon d i o x i d e  was i n i t i a l l y  formed a t  t h e  
t i m e  of de tona t ion  w i t h  t h e  p o s s i b i l i t y  of a small 
amount be ing  genera ted  by t h e  h e a t  from t h e  rock 
melt .  

Figure I1 shows t h e  measured s e p a r a t o r  gas g r a v i t y  w i t h  
r e s p e c t  t o  t ime and a l s o  r e f l e c t s  t h e  l a t e r  evo lu t ion  
of carbon d ioxide .  The r a p i d  removal of carbon d iox ide  
dur ing  t h e  f i r s t  and second flow t e s t s  (t ime per iods ,  
23-31 days and 58-76 days)  caused t h e  i n i t i a l  d e c l i n e  
i n  g rav i ty .  Once t h e  c a v i t y  p r e s s u r e  was apprec iab ly  
reduced, however, t h e  exces s  carbon d ioxide  began t o  
evolve f a s t e r  t h a n  i t  w a s  be ing  removed and brought 
about a subsequent  i n c r e a s e  i n  g r a v i t y .  The cont inued 
d e c l i n e  i n  hydrogen concen t r a t ion  a l s o  con t r ibu ted  t o  
t h e  g r a v i t y  change. 
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c.  Analysis  of Well Performance 

LLL made a n  analys' is of t h e  w e l l  performance by f i t t i n g  
a  s imple  model of t h e  chimney, gas sands ,  and explosive-  
l y  c r e a t e d  f r a c t u r i n g  t o  t h e  two exper imenta l ly  measured 
. va r i ab l e s ,  flow r a t e  and c h i w e y  p re s su re .  The gas flow 
c a l c u l a t i o n s  f o r  v a r i o u s  t r i a l  models were made by a  
f i n i t e - d i f f e r e n c e  s o l u t i o n  t o  t h e  non l inea r  p a r t i a l  
d i f f e r e n t i a l  equat ion  f o r  r a d i a l  Darcy flow. The model 
c o n s i s t e d  of a c e n t r a l  zone r e p r e s e n t i n g  t h e  c h i w e y  
s,urrounded by a  number of c o n c e n t r i c  zones r e p r e s e n t i n g .  

, t h e  formation.  The e f f e c t  of exp los ive  f r a c t u r i n g  w a s  
s imula ted  by i n c r e a s i n g  t h e  permeabi l i ty  i n  t h e  zones 
nea r  t he  c e n t r a l  zone; t h i s  increased-permeabi l i ty  
reg ion  was r ep re sen ted  by a 33-fold i n c r e a s e  over  t h e  .' 
undis turbed  formation pe rmeab i l i t y  extending from t h e  
chimney w a l l  ou t  t o  a  r a d i a l  d i s t a n c e  of 2.75 chimney 

' 

r a d i i .  

These c a l c u l a t i o n s  were r e p e a t e d . u n t i 1  t he  c a l c u l a t e d  
and measured p re s su res  w e r , e  i n  good agreement. The 
parameters t h a t  were v a r i e d  dur ing  modeling t h a t  gave 
the  b e s t  f i t  a r e  given i n  t h e  cap t ion  t o  F igure  12. 

The use  of t hese  parameters  t o  . c a l c u l a t e  t h e  20-year 
cumulat ive product ion  o'f Rul i son  r eads  t o  a r e s u l t  of 
1 .8  Bcf. E s s e n t i a l l y ,  t h e  same r e s u l t  is  obta ined  by 
CER. DeGolyer and McNaughton c a l c u l a t e  a  h i g h e r  f i g u r e ,  
4.5 Bcf , pr imar i ly  because t h e y .  assumed 'a h i g h e r  forma- 
t i o n  pernieabi l i ty  and a  time-varying wa te r  b a r r i e r  i n  
t h e  f r a c t u r e d  reg ion .  Add i t iona l  experimental  d a t a  . 

would h e l p  t o  r e s o l v e  t h e  i s s u e .  Nonetheless,  some 
p r e d i c t i o n  conf idence  r e s u l t s  from thkse  independent 

.- ... .- _ _ -. - .  - - .- - - _ _ - .  ._. ... ._ ._ .- . -  ---- - -  - - - -- i 
c a l c u l a t i o n s . '  . . , I 

i 

2.3.-2 Pos t sho t  G a s  Analysis  

Gas from t h e  R-E was sampled and analyzed s e v e r a l  t imes by 
LLL a t  t h e  r e q u e s t  of LASL, 'CER, and NV. The f i r s t  samples 
were taken January 9 ,  1969, be£ o r e  pos t sho t  product ion 
t e s t i n g .  The most r e c e n t  w& A p r i l  21, 1971,when t h e  w e l l .  
was b e i n g  blown down t o  permi t  acces s  t o  t h e  f i r i n g  c a b l e  
£or an e l e c t r i c a l  l e n g t h  measurement. A l l  of t h e s e s a m p l e s  
contained less than .  20 pe rcen t  chimney gas. The c l a y  co l -  
l e c t e d  on f i l t e r s  dur ing  the. blowdown w a s  found t o  c o n t a i n  
only n a t u r a l l y  occu r r ing  r ad ionuc l ides  . 
~ w e n t y - t h r e e  samples of gas  were analyzed. dur ing  t h e  c a l i b r a -  
t i o n  f l a r i n g  and product ion t e s t i n g  of  t h e  R-E w e l l .  The 



FIGURE 12. Gas f l o w  from the  Rul ison experiment. The data covers the pe r iod  from the  
. t ime o f  t he  shot  (September 1969) t o  June 15, 1971. The fo rmat ion  pressure 

i s  3200 ps ia .  The parameters assumed were: +h  ( p o r o s i t y  X h e i g h t )  = 3.0 ft, 
the  pe rmeab i l i t y  X h e i g h t  o f  t he  undisturbed fo rmat ion  [ (kh)  , where k i s  t h e  
pe rmeab i l i t y  and h  i s  the  he igh t ]  = 680 p d - f t ,  and the  posts I? o t  v a r i a t i o n  i n  kh 
as a  f u n c t i o n  o f  d is tance from the  shot  p o i n t  i s  shown i n  the  i n s e t  graph. The 
c a v i t y  rad ius  i s  76 ft. 



r e s u l t s  cover  t h e  t e s t i n g  period from August 1, 1970, through 
A p r i l  23, 1971, when 426 MMCF of gas were f l a r e d .  The com- 
b ined  e f f  e c t s  of product ion and d i l u t i o n  of t h e  i n i t i a l  chim- . 

ney gases r e s u l t e d  i n  a r educ t ion  i n  t h e  r ad ionuc l ide  concen- 
t r a t i o n s , p r e s e n t  i n  t h e  produced gas by about a f a c t o r  of 50. 
The most s i g n i f i c a n t  r ad ionuc l ide ,  t r i t i u m ,  decreased from 
176 t o  3.7 p i cocu r i e s  I m i l l i l i  t e r  (pCi/ml) of produced gas,  
w h i l e  krypton-85 changed from 150 t o  2.9 pCi/ml. Through- 
ou t  t h e  t e s t i n g  pe r iod ,  t h e  d i s t r i b u t i o n  of t r i t i u m  among t h e  
gases  was approximately 8 1  pe rcen t  i n  methane gas,. 11 percent  
in hydrogen, 6 percent  i n  e thane ,  and 1 percen t  i n  propane. The 
chemical composition of , the produced gas a l s o  changed s i g n i f i -  
c a n t l y  dur ing  product ion.  Carbon d iox ide  concen t r a t ion  dropped 
from 48 percent  t o  22 pe rcen t ,  and t h a t  of hydrogen from 15.7 
percent  t o  1 percent .  Concentrat ions of t h e  components of 
formation gas increased  through t h e  t e s t  per iod  by about a 
f a c t o r  of 2 .  The methane concen t r a t ion  went from 32.8 percent  
t o  71.6 p e r c e n t ,  t h a t  of e thane  from 1.7 percent  t o  3.6 percent ,  
and t h a t  of propane from 0.3 pe rcen t  t o  1 percent .  

The anomalous behavior  of carbon d i o x i d e ' i s  due t o  la te - t ime 
i n t r o d u c t i o n  of t h i s  m a t e r i a l  from a t  l e a s t  two sources .  One 
of t h e s e ,  conta in ing  carbon-14 and accounting f o r  a 1 5  per- 
c e n t  i n c r e a s e  i n  t h e  t o t a l  carbon d ioxide  a v a i l a b l e ,  may b e  
evidence f o r  t h e  r e l e a s e  of gas d i s so lved  i n  chimney water .  
The second source  r e l e a s e d  carbon d iox ide  which w a s  f r e e  of 
carbon-14 and accounted f o r  an 8 pe rcen t  i n c r e a s e  i n  t o t a l  
carbon d iox ide  i n  t h e  c h i w e y .  T h i s  m a t e r i a l  could be  the  re- 
s u l t  of cont inued decomposition of carbonate  minera ls .  A s i m -  
i lar  e b u l l i t i o n  e f f e c t  , though t o  a cons iderably  l e s s e r  e x t e n t ,  
i s  seen  i n  the  behavior  of  hydrogen. The s p e c i f i c  a c t i v i t y  of 
hydrogen gas is cons tan t  throughout  t h e  test ,  and i s  c o n s i s t e n t  
w i t h  the  maintenance of t r i t i u m  exchange equi l ibr ium between 

- water and hydrogen-gas. No o t h e r  t r i t i a t e d  sp_ecies i n - t r i t i u m  __ --- 
- 

exchange r e a c t i o n s  were observed.  Based upon an assumed t o t a l  
q u a n t i t y  (1,100 c u r i e s )  of krypton-85 i n  t h e  preproduct ion 
chimney gas and t h e  reasonably c o n s t a n t  t o t a l  gaseous t r i t i um-  
to-krypton-85 r a t i o ,  we i n f e r  t h a t  a t o t a l  of 1,300 c u r i e s  of 
t r i t i u m  was p re sen t  i n  t h e  chimney gas b e f o r e  product ion.  This  
is  13 pe rcen t  of t h e  t o t a l  of 1 gram of t h i s  m a t e r i a l  which was 
p red ic t ed  t o  be  p re sen t  fo l lowing  t h e  de tona t ion .  The remaining 
87 percent  is  presumed t o  be bound i n  n o n v o l a t i l e  compounds, 
wa te r ,  and s o l i d i f i e d  mel t .  

The t o t a l  gas volume c a l c u l a t e d  as'suming a t o t a l  of 1,100 
' c u r i e s  of krypton-85 mixed uniformly w i t h  t h e  c h i w e y  gases ,  
w a s  7.0 x l o9  l i t e r s .  Th i s  volume of gas could b e  contained 
i n  s p h e r i c a l  void of r a d i u s  78 f e e t  a t  a p r e s s u r e  of 210 

0 atmosphere and a temperature of 435 F. 



On Apr i l  19,  1971 ,  j u s t  p r i o r  t o  te rminat ion  of gas produc- 
t i o n  of the Rulison chimney, two downhole sample b o t t l e s  
were opened a t  t h e  8,200-foot depth i n  the  R-EX w e l l .  O f  
t he  two, the  b o t t l e  conta in ing  t h e  l e a s t  water  gave 4.2 
grams of water  i n  250 cubic cent imeter  of chimney gas. The 
implied r e l a t i v e  humidity i s  16.8 milligrams (mg) of water  
per m i l l i l i t e r  (ml) (290 barrels/MMCF) and mag be  compared 
t o  s a t u r a t i o n  condi t ions  f o r  steam a t  the  400 F recorded 
of 7.5 mg/ml (135 barrels/MMCF). Evidently,  l i q u i d  water  
was c o l l e c t e d  a long wi th  t h e  gas ,  implying gas s a t u r a t i o n  
condi t ions  and t h e  presence of condensed water  i n  t h e  
lower por t ion  of the wel l .  

2.3.3'  Gas Production Calcula t ions  

A model of the  Rulison chimney and r e s e r v o i r  has been 
developed which c a l c u l a t i o n a l l y  reproduces the  observed 
chimney pressure  h i s t o r y  dur ing  t h e  flow t e s t s  and sub- 
sequent build-up periods.  The important  parameters of 
this model inc lude  a Rc of 76 f e e t ,  an  e f f e c t i v e  f r ac -  
t u r e  r a d i u s  of 2.8 Rc, a  r e s e r v o i r  permeability-height 
of 0.7 mi l l idarcy-foot  and a poros i ty  he igh t  of 3 f e e t .  

Logs i n d i c a t e  t h a t  about 80 f e e t  of n e t  gas sands a r e  
in t e rcep ted  by f r a c t u r e s .  Thus, t h e  r e s e r v o i r  permea- 
b i l i t y  is ca lcu la t ed  t o  be about, 0.009 mi l l ida rcy  . 



CHAPTER 111 

EFFECTS EVALUATION 

3 .1  BACKGROUND 

An e f f e c t s  eva lua t ion  r e p o r t  was prepared  f o r  P r o j e c t  Rulison t o  
a s s e s s  the  hazards  a s s o c i a t e d  w i t h  t h e  de tona t ion .  (See NVO-43, 
E f f e c t s  Evalua t ion  f o r  P r o j e c t  ' ~ u l i s o n ,  da ted  'June 1969.) I n  
e v a l u a t i n g  p o t e n t i a l  hazards  a s s o c i a t e d  w i t h  a  p r o j e c t  such a s  
Rul i son ,  t h e  fo l lowing  phi losophy was followed: "A nuc lea r  explo- 
s i v e  can be  de tona ted  s a f e l y  when i t  i s  a s c e r t a i n e d  t h a t  t h e  
de tona t ion  can be  accomplished wi thou t  i n j u r y  t o  people e i t h e r  
d i r e c t l y  o r  i n d i r e c t l y ,  and wi thout  unacceptable  damage t o  the  
e c o l o g i c a l  system and n a t u r a l  and man-made s t r u c t u r e s . "  

. 

The E f f e c t s  Evaluat ion Report was prepared  by an E f f e c t s  Scien- 
tist from LASL and an E f f e c t s  O f f i c e r  from NV. The r epor t  
u t i l i z e d  p r e d i c t i o n ,  e v a l u a t i o n ,  and program d e s c r i p t i o n s  con- 
t r i b u t e d  by t h e  Environmental Research Corporat ion (ERC), John A. 
B l u m e  & Assoc ia t e s  Research Div i s ion  (JAB), USGS, USEM, B a t t e l l e  
Memorial I n s t i t u t e  (BMI), NOAAl~arth Sc iences  Laboratory (ESL), 
NOAA/ARL, EPA/NERC, and Teledyne I s o t o p e s  ( I so topes ) .  

3.2 G R O W  MOTION 

3.2.1 P r e d i c t i o n s  

Ground motion p r e d i c t i o n s  were .provided  by ERC. NOAA/ 
" ESL instrumented f o r  graund motion. Measured r e s u l t s  - 

and p r e d i c t i o n  cu rves  a r e  d e p i c t e d  i n  F igures  1 3  
through '18. 

The pr imary conclus ions  t o  b e  drawn from t h e  measured d a t a  
a r e  : 

' a .  The l e v e l  of t h e  peak v e c t o r  v e l o c i t i e s  and d isp lace-  
ments observed from Rul i son  i n  gene ra l  agreed w i t h  
p r e d i c t e d  l e v e l s .  However, t h e  peak v e c t o r  acce lera-  

. t i o n s  were s l i g h t l y  h i g h e r  t han  p red ic t ed .  The , 

observed peak v e c t o r  a c c e l e r a t i o n s  and v e l o c i t i e s  
s i g n i f i c a n t l y  exceed t h e  l e v e l  expected from a .  
normally bu r i ed  40-kt conta ined  device  detonated on 
t h e  Nevada Tes t  S i t e  (NTS). 

b. The pseudo r e l a t i v e  v e l o c i t y  s p e c t r a  c a l c u l a t e d  from 
Rul i son  ground motions a g r e e  w e l l  w i t h  t h e  s p e c t r a  
p r e d i c t e d  on t h e  b a s i s  of  s c a l i n g  theory ,  accounting - 
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FIGURE 13. PROJECT RULISON PEAK SURFACE PARTICLE ACCELERATION 
RECORDED A T  STATIONS ON HARD ROCK 
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FIGURE 14. PROJECT RULISON PEAK SURFACE PARTI'CLE DISPLACEMENT 
RECORDED AT STATIONS ON HARD ROCK 
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FIGURE 15. PROJECT RULISON PEAK SURFACE PARTICLE VELOCITY 
RECORDED A T  STATIONS ON HARD ROCK 
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FIGURE 16. COMPARISON OF OBSERVED AND PREDICTED 51 PSEUDO 
RELATIVE VELOCITY SPECTRA AT GRAND VALLEY, 
1 0 . 6  KM FROM PROJECT RULISON 



F I  EURE I 7. COMPARISON OF OBSERVED AND PREDICTED 5% PSEUDO . , 

RELATIVE VELOCITY SPECTRA AT 'THE R I F L E  METHODIST 
CHURCH, 20,. 2 KM FROM PROJECT RULISON ' 



FIGURE- 18. COMPARISON OF O'BSERVED AND PREDICTED 5% PSEUDO 
RELATIVE VELOCITY SPECTRA AT.THE HARVEY GAP 
DAM, 32.4 KM FROM PROJECT RULISON 



fo r  d i f f e r e n c e s  i n  y i e l d  and d e v i c e  dep th  of b u r i a l .  
The peak s p e c t r a l  response e x h i b i t s  a h i g h e r  l e v e l  
and occurs  a t  s h o r t e r  per iods  (0.1--0.4 seconds)  t han  
t h a t  of t h e  s p e c t r a l  response e x p e c t e d  from a normally 
bur ied  4.0-kt contained device d e t o n a t e d  on NTS. 

3.3 STRUCTURAL RESPONSE 

JAB prepared e s t ima te s  of t h e  response of s t r u c t u r e s  t o  t h e  ground. 
motion p red ic t ed  by ERC. Evalua t ion  of a v a i l a b l e  d a t a  i n d i c a t e s  
t h a t  t h e  JAB preshot  p red ic t ions  of damage w e r e  v a l i d .  Most of t h e  
damage occurred a t  l o c a t i o n s  c l o s e  t o  ground z e r o  and involved 
e i t h e r  p l a s t e r  c racking  or  chimney damage. The types  of damage com- 
p l a i n t s  received a r e  i nd ica t ed  i n  Table 1 and t h e  number of damage 
complaints  versus  d i s t a n c e  is i n d i c a t e d  i n  F i g u r e  19 .  Chapter XV 
g ives  a d d i t i o n a l  d a t a  on p r i v a t e  proper ty  damage compla in ts .  

O f  p a r t i c u l a r  concern was p o s s i b l e  damage t o  t h e  Harvey Gap and 
Battlement Mesa Dams, 32.4 and 4.9 km d i s t a n c e  from t h e  de tona t ion  
p o i n t ,  r e s p e c t i v e l y .  The r e s e r v o i r  behind  Harvey Gap Dam conta ined  
1,650 a c r e  f e e t  of wa te r  a t  s h o t  t ime, approximate ly  30 percent  of 
f u l l  capac i ty .  The d e t a i l e d  eva lua t ion  of  t h e  s t a b i l i t y  of t h e  dam 
had i n d i c a t e d  t h e r e  should be  no problem i f  t h e  water l e v e l  was a t  
l e a s t  1 5  f e e t  below c r e s t  e l eva t ion .  No damage was observed a t  
Harvey Gap Dam which rece ived  peak h o r i z o n t a l  a c c e l e r a t i o n  of 0.035 
g r a v i t y  (g) .  The Battlement Mesa Dams r e c e i v e d  over  1.0 g ground 
motion w i t h  no r e s u l t i n g  damage be ing  observed .  

Some r e b u i l d i n g  o r  removing of chimneys a t  c l o s e - i n  l o c a t i o n s  w a s  
accomplished p r i o r  t o  t h e  de tona t ion .  The r e s u l t s  i n d i c a t e d  t h a t  
t h e  c a r e  taken dur ing  t h e  preshot  a c t i v i t y  w a s  w e l l  advised.  A t  
t h e s e  l o c a t i o n s ,  none of t h e  remaining chimneys f e l l ,  a l though 
some loose  b r i c k s  on t h e  tops of small chimneys d i d  f a l l  as w a s  
p r ed ic t ed .  

3.4 MINE AND WELL SURVEY 

3.4.1 Mine Survey 

An eva lua t ion  program of mines and o i l  and gas  w e l l s  w a s  
c a r r i e d  o u t  by, USBM. It was des igned  t o  i d e n t i f y ,  e v d u -  
a t e ,  and e l i m i n a t e  o r  c o n t r o l  a l l  p o t e n t i a l  hazards  t o ,  
mining and petroleum ope ra t ions  i n  t h e  g e n e r a l  p r o j e c t  
a r e a  and t o  document t h e  e f f e c t s  of the n u c l e a r  explosion 
on such ope ra t ions  (F igure  20) . . 

The pos t s h o t  i n s p e c t i o n  i n d i c a t e d  t h a t  s t r u c t u r a l  damage 
occurred  a t  only two mines; t h e  Cameo and Red Canyon Coal 
Mines, 27 and 32 miles, r e s p e c t i v e l y ,  from t h e  R-E. (See 
F igure  20 .) The damage a t  Cameo cou ld  r easonab ly  b e  a t t r i -  
buted  t o  t h e  Rulison de tona t ion ,  while t h e  r e l a t i v e l y  
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minor damage a t  Red Canyon might o r  might not have been. 
No s i g n i f i c a n t  damage a t t r i b u t a b l e  t o  Rulison was observed 
a t  any of t he  o the r  nearby mines inspec ted ,  nor  was damage 
reported by the  operators  of t h e  f r i n g e  area  mines. 
However, small  rock s l i d e s ,  i s o l a t e d  r o c k f a l l s  , and minor 
slumping of rock f i l l s  w e r e  observed or  reported along mine 
access  roads,  e spec i a l l y  on those roads along the  s t e e p e r ,  
less s t a b l e  canyon s lopes .  Mines c l o s e r  t o  SGZ received 
l e s s  damage than  pred ic ted .  Actual mine damage was exper i -  
enced a t  observed peak ground motions of only 0.04 t o  0.07 

go 

3.4.2 Well Survey 

A t  the .  request  of t h e  ~f f e c t s  Evaluation Division,  of the  
AEC/NV, t h e  USBM inventor ied gas w e l l s  and a s soc i a t ed  fac-  
i l i t i e s  within  a 10-mile rad ius  of SGZ. A l l  wells and fac-  
i l i t ies  wi th in  f i v e  miles of SGZ were examined and photo- 
graphed i n  d e t a i l ,  both preshot  and postshot.  

The w e l l  s a f e t y  survey i n d i c a t e s  t h a t  n e i t h e r  s u r f a c e  nor  
subsurface damage occurred t o  any f i e l d  gas w e l l  o r  r e l a t e d  
f a c i l i t y .  At these  d i s t ances ,  ground motion va lues  w e r e  
lower than those a t  which damage cou ld ' be  an t i c ipa t ed .  

No su r f ace  damage w a s  observed a t  R-E  and"^-^^ w e l l s .  Es t i -  
mated su r f ace  motion a t  SGZ and motion a t  t he  n e a r e s t  
producing wel l  were equal t o  o r  l e s s  than those a t  Gasbuggy 
and a t  its nea re s t  producing w e l l .  Thus, no new damage cri- 
teria have been defined. Gasbuggy d a t a  s h m s  t h a t  subsurface 
damage d id  not  occur beyond d i s t a n c e s  where ground motion 
was i n  the  range 25 t o  250 g and 400 t o  5,000 cent imeters  
per second. 

3.5 GEOLOGY AND HYDROLOCX 

3.5.1 Geology 

Geological background i n v e s t i g a t i o n s  of t h e  Rulison a r ea  by 
USGS showed a uniformly, s imple  s t r u c t u r a l  p i c t u r e  of t h e  pro- 
j e c t  area .  The Rulison f i e l d  s t r u c t u r e  is p a r t  of t he  Piceance 
Creek Basin, w i th  i ts r e l a t i v e  pos i t i on  i n  t h e  Basin shown i n  
Figure 21. The f i e l d  i s  on ' the  southwest limb of t h e  Basin 
s t r u c t u r e  (see Figure  22). Upper Cretaceous 'beds  i n  t h i s  a r e a  
d ip  towards t h e  no r theas t  a t  approximately 150 f e e t  per  mile. 
The over lying t e r t i a r y  age beds l i e  r e l a t i v e l y  f l a t .  

D e t a i l s  of the  Battlement Mesa geology were. reviewed wi th  
r ep re sen t a t i ve s  of USGS who cont r ibu ted  maps and r e p o r t s  on . . 



FIGURE 21 .  PICEANCE CREEK BASIN-REGIONAL MAP AND STRUCTURAL INTERPRETATION 
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t h e  a r e a .  l & ' I n  a d d i t i o n ,  a s u r f  ace  geo log ica l  s tudy of 
a small po r t ion  of t h e  a r e a  sur rounding  t h e  s i t e  was made 
by Aus tral/CER and LLL g e o l o g i s t s .  

Rocks ranging i n  age from r e c e n t  a l l u v i a l  f i l l  t o  Pre- 
cambrian "basement" a r e  p r e s e n t  i n  t he  Rulison a r e a .  The 
sequence of rocks p re sen t  and t h e i r  r e l a t i o n  t o  t h e  'gen- 
e r a l  s t r a t i g r a p h y . o f  t he  P iceance  creek Basin a r e  s h a m  
i n  F igure  23. 

The "bedrock" a t  t h e .  P r o j e c t  Rulison s i t e  is  t h e  lower 
Green River Formation. The base  of  t h e  Green River  occurs  
a t  a subsu r face  depth of approximately 1,700 f e e t  i n  t h e  
R-EX w e l l .  Re la t ive ly  impermeable Wasatch and For t  Union 
s h a l e s  and s i l ts  tones  wer'e encountered below t h e    re en 
River i n  t h e  i n t e r v a l  from app iox imi t e ly  1,700 f e e t  t o  . .. 

6,134 f e e t  i n  t h e  R-EX w e l l .  The b a s a l  T e r t i a r y  Ohio 
Creek  orma mat ion occurs  between t h e  For t  Union and the  . 

. . 
Mesaverde, encountered a t  6 ,188 f e e t .  The d e p o s i t i o n a l  
s e t t i n g  f o r  t he  Mesaverde' i n  t h e  Rulison f i e l d  r e s u l t e d  
in t h e  formation of l e n t i c u l a r  sands tones  which, from 
a v a i l a b l e  d a t a ,  have l i m i t e d  a r e a l  e x t e n t .  The l e n t i c -  
u l a r i t y  of t h e  Mesaverde sands tone  r e s e r v o i r s  i s  the  
cause of gas entrapment i n  t h e  Rulison f i e l d .  a ,  

Hydrology 

The Colorado River  and i ts  l a r g e r  t r i b u t a r i e s  i n  t he  a r e a  
flow on a l l u v i a l  d e p o s i t s .  Limited co r ing  by t h e  USGS 
Groundwater Branch shows t h a t  t h e  s u b a l l u v i a l  f l o o r s  of 
t h e  v a l l e y s  are .approximately 80 t o  '100 f e e t  below the  
f lowing s t ream l e v e l s .  

- - - - - -. - - Mos -- t -of  t h e  p r e c i p i L a t i o n - i s  car_r_ied_into the Colora_do ----- - 

River by small s t reams o r  underf lows i n  t h e  a l l u v i a l  
f i l l  o r  t e r r a c e s .  A few s p r i n g s  a r e  p re sen t  where t h e  
underflow i n  t h e  al luvium i s  d e f l e c t e d  t o  t h e  s u r f a c e  
by r e l a t i v e l y  impermeable bedrock. 

USGS p a r t i c i p a t e d  i n  t h e  hydro log ic  t e s t i n g  of t h e  ex- 
p l o r a t o r y  h o l e ,  thereby  d e f i n i n g  t h e  hydro logic  system 
o v e r l y h g  t h e  de tona t ion  p o i n t .  A l l  zones t h a t  produced 

' 

'water dur ing  d r i l l i n g ,  o r  i n  which geophysical  l ogs  
sugges ted  t h e  p o s s i b i l i t y  of w a t e r ,  w e r e  evaluated.  USGS 
concluded t h a t  l i t t l e  o r  no  mobile  water' occurs  i n  t h e  
Ohio Creek conglomerate and t h e  Mesaverde Group, which 
a r e  t h e  s t r a t i g r a p h i c  u n i t s  most l i k e l y  t o  y i e l d  w a t e r '  
t o  t h e  hole ;  

'w. E. Yeend, "Quaternary Geology of t h e  y rand-~attlement Mesa Area, 
Colorado, 'I USGS Open F i l e  Report,  196 7 .. 

2 ~ .  R. Donnel l ,  "Rulison Area Geologica l  Maps ," USGS Open F i l e ,  J968. 



GENERAL LITHOLOGY 

F I'GURE '23. RULISON AREA STRATIGRAPHY 
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. 
3.6 BIOENVIRONMENTAL EFFECTS . . 

A.preshot  bioenvironmental survey of t h e  a r e a  around t h e  Rulison s i t e  .. . 

was made ea r ly  i n  1969 by BMI. The o b j e c t i v e s  were t o  cha rac te r i ze  
I t h e  eco log ica l  s e t t i n g  of the  p r o j e c t  s i t e  and t o  i d e n t i f y  any poten- 
I 

t i a l  adverse consequences of t h e  p r o j e c t  f o r  which preventive o r  

I remedial a c t i o n  might be required.  

The only s i g n i f i c a n t  bioenvironmental,.hazard i d e n t i f i e d  during t h e  
preshot  survey was the  poss ib le  danger of p o l l u t i o n  o£ Battlement , 

Creek by d r i l l i n g  wastes o r  o t h e r  contaminants r e s u l t i n g  from d r i l l  
s i t e  opera t ions .  Sump ponds used i n  d r i l l i n g  the  R-EX and the  R-E 
w e r e  l oca ted  very c lose  t o  the  channel  of t h e  East  Fork of Battlement 
Creek. A sump f a i l u r e  t h a t  occurred dur ing t h e  d r i l l i n g  of the  R-EX 
(December 1967) k i l l e d  f i s h  i n  t h e  s t ream .below t h e  s i t e  and tempo- 
r a r i l y  contaminated the  domestic and s t o c k  water  supp l i e s  of some of 
the  Morrisania ~ e s a ' r e s i d e n t s .  The preshot  bioenvironmental survey 
repor t  recommended t h a t  adequate precaut ions  be  taken to .  prevent any 
f u r t h e r  po l lu t ion  of t h e  Battlement Creek watershed during the f i n a l  
s i t e  prepara t ion  and detonat ion  phase. A water samp1in.g plan f o r  
evaluat ing  e f fec t iveness  of such precaut ionary  measures was a l s o  
o u t 1  ined. . . 

P r i o r  t o  the  detonation,  the  sump p i t s  remaining from the  d r i l l i n g  
of t h e  emplacement ho le ,  with one except ion ,  were cleaned and f i l l e d  
with ea r th .  

Resu l t s  of a pre- and postshot  s t ream water  sampling program ca r r i ed  
out  by the  Colorado Department of Health i n d i c a t e d  t h a t  the  precau- 
t i o n s  taken were successful .  Springs and w e l l s  i n  the  v i c i n i t y  of the  
Rulison s i t e  were sampled by USGS (Figure 24) .  Corresponding samples 

- - -. - were _taken-after  the  sho t s .  While some inc rease  i n  sp r ing  flow and 
-- -- 

w e l l  flow i n  ~ a t t l e m e n t  -Creek-was -observed- immediately-following- the  
- -  

s h o t ,  t h e  flow i n  a l l  cases re turned t o  ~ r e s h o t  l e v e l s  wi th in  a s h o r t  - - - -  

time. No d i f f i c u f t i e s  were observed i n  w e l l s  o r  sp r ings  a f t e r  the  
sho t .  

Since t h e  Rulison shot  was designed f o r  complete containment of radio- 
' a c t i v i t y ,  .it was not  necessary f o r  t h e  preshot  survey t o  concentrate 
on p o t e n t i a l  ecologica l  prob'lems due t o  r e l e a s e  of r a d i o a c t i v i t y  t o  
t h e  environment. However, . i n  p repara t ion  f o r  t h e  pos tshot  d r i l l b a c k '  
and production t e s t i n g  phase, p r e d i c t i v e  models were u t i l i z e d  f o r  
es t imat ing  p o t e n t i a l  i n t e r n a l  r a d i a t i o n  doses. t o  humans v i a  environ- 
mental pathways. 

3.7 AFTERSHOCK STUDIES 

USGS, opera t ing  under agency funding. and not  d i r e c t l y  p a r t i c i p a t i n g  
i n  t h e  Rulison program, . u t i l i z e d  ' f i v e  seismograph s t a t i o n s  wi th in  
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15 km of SGZ t o  monitor' se ismic  a c t i v i t y .  'These s t a t i o n s  were . 

operated from 72 hours previous  t o  de tona t ion  and u n t i l  1 8  hours  
a f t e r  the  detonatior.. No earthquakes"were recorded i n  t h e  p resho t  
period.  Upon detonation,  1 6 , a f t e r s h o c k s  were recorded w i t h i n  t h e  
f i r s t  43 minutes. These a f t e r s h o c k s ,  a l l  o f  which had a Rich te r  
magnitude of l e s s  than 1, were l o c a t e d  w i t h i n  1 km o f  t h e  explo- . 

s ion . 
During Septembe'r 1969, NOAAIESL opera ted  f i v e  cont inuously  record- 
ing  seismic s t a t i o n s  loca ted  a t  t h e  Rul ison Observer Area and a t  
R i f l e ,  Collbran, Eagle, and Meeker, Colorado. The s t a t i o n s  were 
capable of i d e n t i f y i n g  and l o c a t i n g  a l l  ear thquakes  o f  magnitude 
1 .0  o r  _larger, o r i g i n a t i n g  w i t h i n  1 0  m i l e s  of Rulison.  Instrument 
gains  ( s e n s i t i v i t y )  were changed a t  H-8 hours  i n  o r d e r  t o  docu- 
ment t h e  ground motion produced by Rulison.  A l l  s t a t i o n s  had been 
returned t o  the  preshot  1,evels by H+2 h o u r s  i n  o r d e r  t o  document 
a f t e r  shocks. There were no seismic e v e n t s  de tec ted  w i t h i n  100 km 
of Rulison i n  t h e  preshot  pe r iod  from September 3, 1969,  t o  
September 10,  1969. Fourteen s e i s m i c  e v e n t s  w i t h i n  1 0 0  km of  
Rulison were detected between September 10,  1969, and September 30, 
1969. Nine of these  were l a r g e  enough t o  b e  adequa te ly  recorded f o r  
t h e  determination of Richter  magnitude. The l a r g e s t  had an  approx- 
imate Richter  magnitude of 2.2 and was l o c a t e d  near  Snowmass Moun- 
t a i n ,  about 74 k m  southeas t  of  t h e  site. The number o f  n a t u r a l  
seismic d is turbances  loca ted  w i t h i n  100 k m  of Rulison i n  September 
is  i n t e r p r e t e d  by the  NOAA/ESL a s  being due t o  t h e  i n c r e a s e d  detec-  
t i o n  c a p a b i l i t i e s  r a t h e r  than t o  an i n c r e a s e  i n  t h e  r a t e  of a c t i v i t y .  

3 ~ e i s m i c  Monitoring of the  Rulison Underground Nuclear Explosion near  
R i f l e ,  Colorado, on September 10,  1969, by R. M. Hamilton, B. E. Smith, 
and J. H. Healy, USGS Open F i l e  Report  1970. 
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CHAPTER I V  

PROJECT EXECUTION 

4 . 1  GENERAL 

Pro j ec t  Rulison was executed a t  3 p.m., MDT, on September 10, 1969, 
a f t e r  having been delayed from September 4 ,  1969, due t o  unfavorable 
weather condi t ions .  A l l  a v a i l a b l e  d a t a  i nd i ca t ed  tha t  the  explosive 
yie lded 43 + 8 k t  of energy. No r a d i o a c t i v i t y  was detected on the 
sur face  either on- or  o f f s i t e  as  a r e s u l t  of the  detonation. No 
i n j u r y  o r  s e r ious  damage t o  property r e su l t ed  from the detonation. 
A l l  ope ra t i ona l  plans  were executed on schedule  and i n  a sa t i s fac-  
to ry  manner. A minor communication f a i l u r e  occurred immediately 
postshot which temporari ly put the  main n e t  communications repeater  
off the  a i r  f o r  about 20 minutes. I n  the  in te r im,  a subs t i t u t e  
a i rborne repea te r  was used s a t i s f a c t o r i l y  . 

4.2 THE OPERATIONS AND SAFETY PLAN 

An Operations and Safe ty  P lan  f o r  P r o j e c t  ~ u l i s o n  was developed 
based on conclusions i d e n t i f i e d  i n  t h e  E f f e c t s  Evaluation Report 
(NvO-43) f o r  P r o j e c t  Rulison and on app rop r i a t e  meteorological 
condi t ions  that were pred ic ted  t o  p r e v a i l  during shot time. Dev- 
elopment of t h e s e  plans  included cons idera t ion  of both human 
( t r a n s i e n t  and s t a b l e )  and milk cow populations determined from 
surveys of t h e  a r ea .  

Considering wind d i r e c t i o n  and ve loc i ty ,  t he  f i r i n g  sec tor  f e l l  
between 90 degrees  and approximately 140 degrees using SGZ as  the  
po in t  of o r ig in .  

Three p.m. was s e l e c t e d  as  the  optimum f i r i n g  time a f t e r  consider- 
ing: 1 )  the number of day l igh t  hours a v a i l a b l e  t o  implement the 
pre- and postshot evacuation plans,  2)  t h e  number of daylight 
hours requi red  t o  respond i n  case of an emergency, 3) the school 
bus schedule and ' t he  frequency of highway t r a f f i c ,  4 )  the  t r a f f i c  
frequency of t h e  Denver & Rio Grande Western Railroad, and 5 )  the  
p l a n t  and underground mine workers ' schedules.  

4 .3 AREA CONTROL 

The a rea  from SGZ out t o  a radius  o f  f i v e  miles was closed t o  any- 
one except o f f i c i a l  p a r t i c i p a n t s .  Deputies of  the  Garfield County 
S h e r i f f ' s  Department, Wackenhut Serv ices ,  Inc .  (WSI) , and EPA/NERC 
personnel  con t ro l l ed  and evacuated the  a r ea .  Area res idents  were 
asked t o  evacuate t h e i r  homes, and they w e r e  to ld  t ha t  a l l  u t i l i t i e s  
would be turned o f f  dur ing  t h e i r  absence. Except f o r  three  families 
who e lec ted  no t  t o  l e ave  t h e i r  homes and f o r  some half-dozen pro- 
tes t o r s  hidden i n  the  moun.tains , t h e  ope ra t i on  went smoothly. 

- 



The a r e a  wi th in  the  5- t o  9-mile r a d i i  from SGZ was c l a s s e d -  as a 
p o t e n t i a l l y  hazardous zone f o r  ground motion reasons .  Therefore ,  
r e s i d e n t s  were asked t o  b e  out and Away from s t r u c t u r e s  f o r -  a 
d i s t ance  of a t  l e a s t  two b u i l d i n g  h e i g h t s .  Area c o n t r o l  and 
evacuation were handled by EPA/NERC and G a r f i e l d  county S h e r i f f ' s  
personnel.  No d i f f i c u l t i e s  were encountered i n  execu t ing  t h i s  ' 

por t ion of the  Operations Plan.  

Based on p o t e n t i a l  rock s l i d e  hazards  i d e n t i f i e d  i n  t h e  NVO-43 
repor t ,  about 25 por t ions  o f  v a r i o u s  f e d e r a l ,  s t a t e ,  and county 
roads were blocked d u r i n g  shot  t i m e .  Those a g e n c i e s  involved i n  
con t ro l l ing  these  b locks  inc luded  t h e  Colorado S t a t e  P a t r o l ,  t h e  
Garf ie ld  County and Mesa County S h e r i f f ' s  Departments, and t h e  
Mesa County Road Departments. Only minor r o c k f a l l s  w e r e  exper i -  
enced a f t e r  t h e  sho t ,  and t h e  roads  and highways were opened 
immediately a f t e r  be ing  d e c l a r e d  c l e a r  by c o n t r o l l i n g  agencies.  
No complications were encountered i n  t h i s  program. 

With t h e  cooperation of r a i l r o a d  o f f i c i a l s ,  n i n e  s e c t i o n s  of t h e  
Denver & Rio Grande Western Rai l road t r a c k  were c o n t r o l l e d .  No 
rail  t r a f f i c  passed through t h e s e  p o t e n t i a l  s l i d e  a r e a s  dur ing  
shot  t i m e .  Several  miles n o r t h e a s t  of DeBeque, a r o c k f a l l  re- 
s u l t e d  i n  a couple of h o u r s  de lay  i n  r e t u r n i n g  rai l  t r a f f i c  t o  
normal. This program was c a r r i e d  out  e f f e c t i v e l y  and on schedu le .  

A mine s a f e t y  program, under t h e  d i r e c t  s u p e r v i s i o n  o f  CER, in-  
volved the  evacuation of approximately 23 underground mines 
during shot  time. This  program was a l s o  accomplished s a t i s f a c t o r -  
i l y .  (See Section 3 . 4 . )  

4.4 A I R  OPERATIONS 

- ---- - -  -- Air-support--for-the-pro j ect-was--furnished-bg the-U.S . Air Force, -- 
EPA, and EGLG, Inc.  (EG&G) . I n  a d d i t i o n ,  t h e  Colorado Game, F i s h  
and Parks Department's fixed-wing a i r c r a f t  a s s i s t e d  i n  t h e  D-day 
su rve i l l ance .  A i r  space  was c o n t r o l l e d  d u r i n g  s h o t  t ime up t o  
15,000 f e e t  wi th in  a 5-nautical-mile r a d i u s  of SGZ through t h e  
cooperation of the  Federa l  Avia t ion Agency's Denver Ai r  Route 
Control Center. 

A l l  assigned missions were completed s u c c e s s f u l l y  a l though some 
modificat ions were r e q u i r e d  t o  t a s k s  a s s i g n e d  t o  t h e  two Air  
Force he l i cop te r s .  A planned z e r o  t i m e  air  pho to  mission was 
canceled because a d d i t i o n a l  s u r v e i l l a n c e  t a s k s  were  ass igned 
during D-day. A g r e a t e r  than  a n t i c i p a t e d  number of  s u r v e i l l a n c e  
missions w e r e  flown d u r i n g  t h e  week p r i o r  t o  s h o t  day due t o  
i n t e l l i g e n c e  repor t s  of  p r o t e s t o r s  camping i n  t h e  mountains 
above SGZ. The 2 112 miles of arming and  f i r i n g  c a b l e s  which 
ran  from the  CP t o  SGZ were under c l o s e  s u r v e i l l a n c e .  



4.5 OPERATIONS COORDINATION CENTER 

An Operations Coordination Center  (OCC) w a s  e s t ab l i shed  a t  t h e  
CP on a 24-hour-per-day b a s i s  f o r  s e v e r a l  weeks p r i o r  t o  the  
detonation. This f a c i l i t y  was t h e  terminus f o r  a l l  ope r a t i ona l  
c o ~ u n i c a t i o n  l inks  including low band net  r ad io ,  c losed  c i r c u i t  
t e lev i s ion  (CCTV), telephone, and air-to-ground r ad io .  During 
D-day, a l l  control  funct ions  were repor ted t o  t h i s  c e n t e r  and 
recorded by time t o  assure t h a t  a l l  scheduled s a f e t y  and con t ro l  
measures w e r e  accomplished p r i o r  t o  detonat ion.  

DON0 and h i s  Advisory Pane l  were kep t  cons tan t ly  in forhed  on D- 
day of s t a t u s  of control  measures be ing  performed, a s  w e l l  a s  
being cont inual ly  updated wi th  weather da ta .  It was from t h i s  
center  t ha t  DON0 authorized t h e  detonat ion.  
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CHAPTER 'V 

ENGINEERING. AND LOGISTICS SUPPORT ACTIVITY . 

Appendix A of  Contrac t  AT(26-1)-469 between Austral  and the  govern- 
ment e s t a b l i s h e d  t h e  d i v i s i o n  of  r e s p o n s i b i l i t y  between the  govern- 
m e n t  a g e n c i e s ,  A u s t r a l ,  and the  Program Manager (CER) f o r  design,  
c o n s t r u c t i o n ,  and l o g i s t i c s  suppor t  d u r i n g  Phase I, Phase 11, and 
Phase I11 of t h e  p r o j e c t .  

By an AEC l e t t e r ,  da ted  March 10, 1970,  A u s t r a l  and CER agreed and 
accep ted  changes i n  the  d i v i s i o n  of r e s p o n s i b i l i t y  f o r  Phase 111, 
p o s t s h o t  i n v e s t i g a t i o n s .  These changes r e s u l t e d  i n  the  AEC assuming 
t o t a l  r e s p o n s i b i l i t y  f o r  the  o f f s i t e  s a f e t y  program, including 
l o g i s t i c a l  s u p p o r t ,  dur ing  Phase 111. 

The f o r e c a s t  of requirements  and t h e  f i r m  requirements f o r  a l l  
government a g e n c i e s  and government c o n t r a c t o r s  were provided the  
Program Manager i n  accordance w i t h  t h e  d i v i s i o n  of r e s p o n s i b i l i t y .  
The P r o j e c t  D e f i n i t i o n  P l a n  (PNE-R-11) inc luded a  f o r e c a s t  of t h e  
c o n s t r u c t i o n  and l o g i s t i c s  suppor t  requirements.  Minimal revis ions  
were made i n  t h e  requirements  b e f o r e ' t h e  f i r m  requirements f o r  Phase 
I1 were f i n a l i z e d .  

Because of t h e  c o n t r a c t u a l  changes i n  t h e  d i v i s i o n  of r e s p o n s i b i l i t y  
f o r  Phase 111, a d d i t i o n a l  suppor t  requirements  and rev i s ions  t o  re- 
quirements  were necessa ry .  The Program Manager was furnished the  re- 
v i s e d  requirements  based upon t h e  Phase  111 program f o r  the  postshot  

- - - - -  and weather su rve i l l ance  

document (NVO-61) . C o n s t r u c t i o n ,  and l o g i s t i c s  support requirements 
. for t h e  o f f s i t e  r a d i o l o g i c a l  s a f e t y  programs were- t ransmit ted  t o  

REECo, which w a s a u t h o r i z e d  t o  provi .de  t h e  spec i f i ed  support, f o r  the  
AEC-funded programs. 

5.3 R-E - . . 

5.3.1 D r i l l i n g  t h e  R-E 

~ u s t r a l ;  s d r i l l i n g  c o n t r a c t o r ,  ' S i g n a l  D r i l l i n g  Company, 
spudded t h e  emplacement h o l e  on September 29, 1968, and 
reached t h e  t o t a l  depth o f  8,701 on January 18,  1969. The 
d r i l l  ri'g was r e l e a s e d  o n  February  2 ,  1969. The hole  was 
d r i l l e d  w i t h  a  low s o l i d  and low weight  (9.4 pounds/gallon 
maximum) mud t o  o b t a i n  a maximum pene t ra t ion  r a t e .  



The wellhead was equipped with one 16-inch Shaefer blowout 
preventer  (BOP) and one 20-inch Hydri l  BOP t e s t i n g  a t  1,200 
pounds per  square inch (see Figure 25). The formation i n t e r -  
v a l  i n  the  v i c i n i t y  of the explosive working point  was cored 
(8,384.5 f e e t  t o  8,444.5 f e e t ,  ground l e v e l  reference) t o  
provide add i t iona l  da ta  f o r  LASL's use and f o r  indus t ry ' s  
evaluat ions .  The casing was cemented i n  th ree  s t ages  wi th  an 
i n t e r v a l  of mud from 1,850 f e e t  t o  6,130 f e e t  (see  Figure 26). 

" ~ u f f ~ c o t e "  casing was used . in  t h e  i n t e r v a l  from approximately 
8,033 f e e t t o  7,603 f e e t .  An'annular conta iner  w a s  welded t o  
. t h e  ou t s ide  of the  casing and centered on t h e  working po in t ,  
which w a s  f i l l e d  wi th  boron carbide.  

, . 

5.3.2 Stemming the  R-E 

Stemming mate r i a l  f o r  the emplacement w a s  supplied from NTS 
production sources. The stemming mate r i a l  furnished was 
approximately 4,210 cubic f e e t  of coarse mate r i a l  and 400 
cubic f e e t  of f i n e  material .  The mate r i a l  was sacked, p a l l e t -  
i zed ,  and banded a t  the  NTS and del ivered t o  AustralICER. A l l  
c o s t s  f o r  production and handling were reimbursed by Aust ra l .  

d The stemming mate r i a l  was emplaced i n  a l t e r n a t e ,  but  unequal, 
l i f t s  of coarse mate r i a l  and f i n e  mate r i a l  with t h e  f i n e s  
being premixed with bentonite.  The stemming operat ion required 
approximately 270 working hours. 

5.4 CONSTRUCTION AND LOGISTICS SUPPORT 

The d i v i s i o n  of responsibi l ' i ty  was divided between ~ u s t r a l ,  CER, and 
t h e  goveqment a s  explained i n  Section 5.1. 

5.4.1 Phases I and I1 

During the  d r i l l i n g  and t e s t i n g  of the  R-EX, NV f i e l d  represen- 
t a t i v e s  v i s i t e d  t h e  s i te  and a t tended meetings f o r  the  purpose 
of reviewing t h e  casing and cementing program, t h e  hydrologic 

- t e s t i n g  program* and the  gas t e s t i n g  program. 

During the  const ruct ion of - the R-E, a NV represen ta t ive ,  with 
the  a s s i s t a n c e  of Fenix 61 Scisson (FCS) engineers,  observed 
t h e  logging, casing,  and cementing operat ions.  Aust ra l  c a r r i e d  
on, t h e  work using t h e  l a t e s t  techniques and good o i l  f i e l d  
p r a c t i c e s  and procedures. 

NV contr ibuted severa l  suggest ions r e l a t i v e  t o  AEC s a f e t y  
considera t ions .  These suggest ions included: 1 )  a d d i t i o n a l  
logging f o r  ' cement bond and dens i ty  v e r i f i c a t i o n ;  2) deter -  
minations f o r  exact  d is tance  from tlie boron s leeve  t o  hole  
bottom; 3.) a method f o r .  "mopping" t h e  cas ing dry,  and t o  
check i t s  dryness during l a t e r  tests; and 4) d r i l l  c o l l a r  
modificat ions f o r  mandril runs. 



FIGURE 25. THE R-E WELLHEAD 



WIRE LINE MEASUREMENTS 
USING KELLY BUSHING AS 
ZERO REFERENCE,GROUND 
LEVEL IS 15.5' BELOW KELLY 

FIGURE 26. PROJECT ~ L I S O N  CASING SCHEMATIC DIAGRAM , 



A NV r e p r e s e n t a t i v e  was p r e s e n t  du r ing  t h e  c o n s t r u c t i o n  of 
t h e  CP and SGZ f a c i l i t i e s  and du r ing  t h e  dev ice  running and 

' stemming o p e r a t i o n s .  A t  t h e  conclus ion  of  t h e  major con- 
s t r u c t i o n  e f f o r t ,  a  Holmes & Narver ,  I n c . ,  On-Continent Tes t  
D iv i s ion  (H6N-OCTD), Engineer i n s p e c t e d  t h e  e l e c t r i c a l  and - 
mechanical a spec t s  t o  a s s u r e  compliance wi th  AEC requirements .  
A t  LASL's r e q u e s t ,  NV provided a s s i s t a n c e  i n  supe rv i s ing  t h e  
stemming of t h e  R-EX. Advice and a s s i s t a n c e  were provided 
r ega rd ing  t h e  d e c i s i o n  t o  cement back t h i s  h o l e ,  a s  opposed 
t o  con t inu ing  t h e  c o s t l y ,  time-consuming, and less s u r e  stem- 
ming method t h a t  was be ing  used. 

I n  October 1969, bu i ldup  of gas p r e s s u r e  a t  t h e  wellhead 
occurred  f a s t e r  than  a n t i c i p a t e d .  This  caused some concern 
t h a t  a  s e c t i o n  o f  cas ing  below t h e  wellhead might be inade- 
qua te .  NV coordina ted  t h e  e f f o r t s  of CER and t h e  Waterways 
Experiment S t a t i o n  (WES) t o  p l a c e  expanding, h igh-s t rength  
cement around t h e  16-inch s u r f a c e  p ipe .  This was a  pro tec-  
t i v e  measure only ,  s i n c e  no gas was expected t o  be  behind 
t h i s  p ipe .  

During t h e  ope ra t ions  p e r i o d ,  t h e  CER S i t e  Manager w a s  t h e  
con tac t  f o r  DONO's  r e p r e s e n t a t i v e s  on m a t t e r s  r e l a t i n g  t o  , 
implementation of  government and LASL f i e l d  c c n s t r u c t i o n ,  
l o g i s t i c s  suppor t ,  and maintenance requirements .  ra2 

O f f i c e  space  f o r  t h e  AEC and o t h e r  personnel  was a v a i l a b l e  
a t  t h e  CER o f f i c e  i n  R i f l e ,  Colorado. CER fu rn i shed  adequate  
t r a i l e r s ,  s t o r a g e ,  and park ing  a r e a s  a t  t h e  CP and SGZ f o r  u s e  
by t h e  va r ious  government agencies  involved i n  t h e  p r o j e c t .  
A l l  t r a i l e r s  a t  t h e  CP were shock mounted. Commercial power 
was supp l i ed  t o  t h e  CP, SGZ, and microwave t r a i l e r s .  A standby 
g e n e r a t o r  was i n s t a l l e d  a t  t h e  CP f o r  te lephone ,  r a d i o s ,  and 
CCTV a t  s h o t  t i m e .  Generators  were a l s o  i n s t a l l e d  a t  t he  
- ob e-r+-e-r are-a - - -- -- - -- -- -. -- - -- - - . --. 

S t r u c t u r a l  b r a c i n g  of r e s i d e n c e s  was arranged by CER. A s ' a  
cont ingency,  CER made' arrangements t o  provide r e s i d e n t s  with 
water. and house t r a i l e r s ,  i f  damage occurred.  C r e w s  w e r e  a l s o  
a v a i l a b l e  t o  monitor  t h e  e l e c t r i c a l  power system and check and 
r e p a i r ,  i f  necessary ,  u t i l i t i e s  t o  r e s idences .  A bu l ldoze r ,  
cement pump,' and water  t r u c k s  were on s tandby a t  t h e  CP f o r  
u s e ,  i f  r e q u i r e d ,  a t  SGZ. 

5 . 4 . 2 .  Phase I11 

.During Phase 111,. a NV r e p r e s e n t a t i v e  was p r e s e n t  t o  suppor t  
DON0 i n  m a t t e r s  concerning l o g i s t i c s  and c o n s t r u c t i o n  suppor t  
fu rn i shed  by i n d u s t r y  and a l s o  t o  d i r e c t  t h e  cons t ruc t ion  and 

; l o g i s t i c a l  ' support  e f f o r t s  by REECo f o r  t h e  o f f s i t e  radio-  
l o g i c a l  s a f e t y  program. 



5 .5 COMMUNICATIONS 

Communications cons is ted  of f ixed  and mobile r ad io  networks. A 
government-furnished mini-microwave system was used f o r  t e l e -  
phone l i n k s  t o  the  commercial telephone system and was used to .  
supplement t h e  telephone l i n e s  f o r  the  following: 

A. From. t h e  OCC t o  t h e .  Observer Area 

B. For t h e  J o i n t  Off ice  of Information 

C. From t h e  OCC t o  the  Observer Area t o  a s s i s t  h e l i c o p t e r  d ispa tching  

D. From t h e  Observer Area t o  Radio S t a t i o n  KWSR i n  R i f l e ,  Colorado, 
t o  ca r ry  the  countdown and o t h e r  informat ion  t o  broadcast  
stat ions  

E: For preshot  communications t o  SGZ from the  (SP ( l a t e r  used f o r  the  
h e l i c o p t e r  d ispa tch  c i r c u i t )  

F. For C m V  

G. For a i r c r a f t  communications 

Addi t ional  coverage by a mobile manual r e p e a t e r  s t a t i o n e d  a t  McClure 
Pass was a v a i l a b l e ,  but  was not  requi red .  

5.6 LASL EFFORT 

LASL developed the  engineering and cons t ruc t ion  requirements i n t o  
engineer ing  c r i t e r i a ,  and submitted t h e s e  c r i t e r i a  t o  t h e  AEC f o r  
implementation. The c r i t e r i a  included:  

A .  The R-E ( s i z e  and downhole environment) 

B .  The emplaceinent method (equipment, t o o l s ,  and hardware) 

C. The f i r i n g  f a c i l i t y  ( t r a i l e r  and e l e c t r o n i c  rack mounting) 

D. .Cabling ( type,  terminat ion,  and loca t ion )  

E. The wellhead a rea  ( l a y o u t ,  shack,  and anchors) 

F.. Stemming ( type  of m a t e r i a l ,  method of emplacement, and equipment) 

G. The wellhead s e a l  (p res su re  r a t i n g )  ' 

H. The schedule of LASL opera t ions  

I. The schedule of Austral-  and/or  AEC-furnished o n s i t e  support 
(equipment, t o o l s ,  and manpower) necessary f o r  accomplishment .of 
t h e  LASL opera t  ions  . 



  he opkrationplans and construction drawings and specifications 
and manufacturer's drawings and literature prepared by Austral, 
their subcontractors, and.suppliers were reviewed to assure com- 
pliance with previously submitted criteria'. 

All field work was monitored; all' equipment and hardware tests 
perfqrmed by'hustral and their subcontractors were witnessed to 
assure compliance with LASL requirements. This included supemis- 
ing the emplacement dry run, the explosive ernplacement, and the 
stemming operations. , 

. Postshot activities by. LASL included: 

A. Supervising sealing the wellhead shortly after shot time 

I B. Developing criteria for the reentry drilling containment scheme . . ! 

C. Reviewing all reentry plans, equipment, and hardware to assure 
compliance with containment criteria 

D. Witnessing the testing of. the containment equipment 

Monitoring the reentry operation to assure that all containment 
requirements were met. 



This page intentionally left blank 

 



CHAPTER V I  

1 ACTIVITIES OF THE LASL RADIOLOGICAL SAFETY ADVISOR 

6.1 INTRODUCTION I I 

I n  October 1969, LASL furn ished  a r a d i o l o g i c a l  s a f e t y  adv i so r  t o  
t h e  OD f o r  r e e n t r y  and i n i t i a l  f l a r i n g  o f  gas.  

I n  a d d i t i o n  t o  ensur ing  t h a t  t h e  r e e n t r y  d r i l l i n g  and i n i t i a l  f l a r -  
i n g  would b e  conducted i n  a s a f e  and e f f i c i e n t  manner, t h e s e  
o p e r a t i o n s  w e r e  r equ i r ed  t o  be conducted i n  accordance wi th  pro- 
cedures  submit ted t o  t he  United S t a t e s  D i s t r i c t  Court i n  Denver 
during l i t i g a t i o n s ,  (See Chapter X I V . )  

6.2 PLANNING 
. . 

6.2.1 General 

The Radio logica l  Safe ty  Program was concerned wi th  achiev ing  
t h e  fo l lowing  o b j e c t i v e s :  ' 

a. Timely submission of raw d a t a  on a l l  r a d i o l o g i c a l  mea- 
surements of s a f e t y  s i g n i f i c a n t  t o  t h e  open f i l e  a s  
ordered by t h e  c o u r t .  It  was cons idered  h i g h l y  important  
t h a t  a l l  d a t a  submit ted t o  t h e  open f i l e  b e  accu ra t e  and 
a s  f r e e  from m i s i n t e r p r e t a t i o n  as poss ib l e .  Since t h i s  
d a t a  was t o  be submit ted w i t h i n  one o r  two days a f t e r  
c o l l e c t i o n ,  t h e  g r e a t e s t  e f f o r t  w a s  expended t o  ensure  
t h a t  i t  was complete and compatible .  The p o s s i b i l i t y  of 
mis leading  d a t a  being r e p o r t e d  t o  t h e  open f i l e  r e s u l t e d  
in a d d i t i o n a l  n o t e s  and informat ion  be ing  provided t o  
t h e  open f i l e  t o  ensure  p rope r  i n t e r p r e t a t i o n  of any 
d a t a  t h a t  might be ques t ioned .  

b. Minimize and document a l l  r a d i a t i o n  exposures t o  workers 
and v i s i t o r s  at  t h e  si te.  Con t ro l l ed  access  was i n  e f f e c t  
and every i n d i v i d u a l  e n t e r i n g  t h e  s i te was i s s u e d  a per- 
sona l  dosimeter .  Air samples i n  t h e  worker 's environment 
were t o  b e  taken  on a r e g u l a r  b a s i s  f o r  t h e  c o n t r o l  and 
documentation of t h e  i n h a l a t i o n  exposures .  

c. The amount of r a d i o a c t i v i t y  r e l e a s e d  t o  t h e  environment 
by any  e f f l u e n t  stream genera ted  by t h e  d r i l l i n g  o r  f l a r -  
i n g  a c t i v i t i e s  was t o  b e  documented. Procedures  u t i l i z e d  
f o r  achiev ing  t h i s  o b j e c t i v e  are d iscussed  i n  some d e t a i l  
below. 

d. Cont ro l  .o'f equipment +d material l e a v i n g  t h e  Rulison 
s i te t o  ensure  no ra4 . ioac t ive  contamination. The ' .s tandard 

- set f o r  r e l e a s e  .of equipment, i . e . ,  1 ,000  d i s i n t e g r a t i o n s  
p e r  minute (dpm) pe r  100 squa re  cen t ime te r s  (cm2) swiped, 



required  e labora te  and time-consuming procedures 
f o r  decontamination. A l l  Anti-C c lo th ing  used was 
s e n t  to  an authorized commercial f a c i l i t y  f o r  wash- 
i n g  o r  packaged fo r  d i sposa l ,  a s  appropr ia te .  

. A l l  t he  above ob jec t ives  were included i n  a LASL-prepared 
r a d i o l o g i c a l  s a f e t y  plan used t o  plan t h e  E I C  support.  
La te r ,  wi th  minor ed i t ing ,  t h i s  plan became p a r t  of NO-61, 

' "Projec t  Rulison Post-Shot Plans  and Evaluations." NVO-61 
became Defendant 's Exhibit  N. and was augmented by a deposi- 
t i o n  made by the  O D ' s  r a d i o l o g i c a l  s a f e t y  advisor  t o  t h e  
cour t .  These two documents, p lus  Appendix A of the  court  ' ' 

order ,  "Procedures for  Pub l ic  Dissemination of P ro jec t  
RuXison Raw Monitoring and Related Data" and t h e  Pro jec t  
Rulison Operating ~ n s t r u c t i o n s  which s t a t e d  t h e  "Activi ty 
Concentration Levels" (Defendant's Exhibi t  BBBB), estab- 
l i s h e d  the  l e g a l  r e s t r i c t i o n s  f o r  r e e n t r y  opera t ions .  

6.2 .2  Documentation of Radioact iv i ty  Released t o  t h e  Environment 

There w e r e  two types  of e f f l u e n t  s treams produced by the  
d r i l l i n g  and f l a r i n g  opera t ions :  1 )  t h e  continuous stream 
t h a t  must flow uninterrupted i f  opera t ions  a r e  to  proceed 
and 2) t h e  i n t e r m i t t e n t  s treams t h a t  may be i n t e r r u p t e d  
without  stopping the  operat ion.  Control of t h e  environ- 
mental impact from the continuous type e f f l u e n t  stream 
required  constant ,  c a r e f u l ,  low-level monitoring of the  
stream and a c los ing  down of opera t ions  i f  c e r t a i n  pre- 
sc r ibed  limits a r e  approached (Appendix G ) .  The radio- 
l o g i c a l  limits were c a l l e d  a c t i o n  concentra t ion l e v e l s  
and were p a r t  of t h e  court  order .  Operations would have 
ceased, pending f u r t h e r  d a t a  c o l l e c t i o n  and evaluat ion,  
i f  these  l e v e l s  had been exceeded. The l e v e l s  w e r e  a rb i -  
t r a r i l y  set a t  10 times t h e  predic ted  concentrat ions f o r  
tritium-and-krypton-85-(as measured, e .g. ,  by STAUKAT,- - --- 

an acronym f o r  system to  analyze low-level krypton and 
t r i t i u m ) ,  and 1 0  times t h e  lower l i m i t  of s e n s i t i v i t y  f o r  
those pure ly  precautionary systems (e.g., t h e  gross gamma 
d e t e c t o r ) .  (See Figure 27.) 

. . .  .The i n t e r m i t t e n t  streams w e r e  t o .  be c o l l e c t e d  and analyzed 
in convenient increments. ~ f f l u e n t ' i n c r e m e n t s  with n a t u r a l  
background l e v e l s  of r a d i o a c t i v i t y  would be discharged a t  . 

t h e  site. Eff luent  increments above background' levels  were 
t o  b e  e i t h e r  packaged f o r  d i sposa l  a t  AEC-approved s i t e s  
o r  di'sperse'd i n  a regula ted  manner approved by t h e  court  
a t  r a t e s  w e l l  below the  a c t i o n  concentrat ion l e v e l s .  

A b r i e f  desc r ip t ion  of the . se tup  f o r  r een t ry  d r i l l i n g  and 
' i n i t i a l  f l a r i n g  w i l l  serve  t o  i d e n t i f y  t h e  s p e c i f i c  e f f l u e n t  
s treams an t i c ipa ted  to  be generated. 
d 



FIGURE 27. THE STALLKAT PANEL 
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To prevent uncontrolled.and undocumented r e l e a s e s  of radioac- 
t i v e l y  contaminated gas, t h e  procedures developed by LASL a t  
M'S were t o  be implemented. This involved t h e  use of equip- 

, . 
. ment t h a t  would conta in  gas a t  nominal pressure  encountered 

during d r i l l i n g  o r  permit 'c losing i n  the  w e l l  i f  gas a t  ex- 
cess ive  pressure was encountered. However, i t  i s  poss ib le  . I 

t h a t  even a well- tested and maintained containment system 
w i l l  l eak  a t  an extremely low volume ' ra te .  The r a d i o a c t i v i t y  
pe r  &it volume of r ad ioac t ive  gas i s  s o  h igh  t h a t  an ex- 
tremely low volume leakage r a t e  may be  of concern i n  regard 
t o  worker's exposure 'or documentation of an appreciable  
re lease .  For these  reasons, i t  had become t h e  LASL p r a c t i c e  

, t o ,  surround t h e  containment equipment.with a shroud o r  hood,  
t h a t  is  exhaust -vent i la ted , ,a t  a r a t e  s o  a s  t o  ensure tha t .  gas 
escaping from the  containment gear i s  captured by t h e  a i r  
stream. 'This procedure prevents t h e  rad ioac t ive  gases from 
escaping i n t o  the wqrk area  and provides t h e  means f o r  m a -  
sur ing t h e ' q u a n t i t y  of r a d i o a c t i v i t y  u l t ima te ly  discharged ,, 

t o  the  environment. 

During d r i l l i n g ,  a f l u i d  o r  "mud" i s  pumped down t h e  d r i l l  
hole t o  the  d r i l l i n g  point  and then c i r c u l a t e d  back t o  t h e  
surface .  Thi,s mud c a r r i e s  up d r i l l i n g  chips  and absorbed gas 
present  i n  the  d r i l l  hole.  Thus, on r e t u r n ' t o  the  su r face ,  
the  d r i l l i n g  mud generates two e f f l u e n t  streams: 1 ) .  t h e  
d r i l l i n g  c h i p s , t h a t  a r e  separa ted . f rom mud by passing t h e  
d r i l l i n g  mud over a ' s h a k e r  t a b l e  and 2) t h e  absorbed gas 

' 

t h a t  i s  released when the  d r i l l i n g  mud ,is recycled through 
t h e  mud tanks. A t  Rulison, t h i s  off-gas was expected t o  be 
rad ioac t ive  and consequently t h e  amount re leased would have 
t o  be' documented by enclosing t h e  mud tahks wi th  exhaust- 
v e n t i l a t e d  hoods. A t  Rulison, t h e  exhaust a i r  from t h e  d r i l l  
r i g  shroud and from the  hoods over t h e  mud tanks were t o  be 

- -  
combined- ad dfscharged a t  - a  s i n g l e  - s-tack .- The - speci-fied-- one---- . - - -- - . . . :L 
a i r  change per  minute f o r  t h e  hoods and shroud was expected 
t o  keep the  concentrat ion o f '  gas i n  t h e  v e n t i l a t i o n  system 
below the  lower explosive l i m i t .  

For planning purposes, i t  was an t i c ipa ted  t h a t  the  d r i l l i n g  
ch ips  would be co l l ec ted  a t  t h e  end of t h e  shaker t a b l e  and 
packaged i n  s t e e l  'drums. Uncontaminated ch ips  were t o  be 
discarded on t h e  ground a t  t h e  d r i l l  site; contaminated 
m a t e r i a l s  were t o  be sealed  i n  t h e  'drums and held f o r  u l t i -  
mate d i sposa l  a s  d i rec ted  by t h e  AEC. Contaminated d r i l l i n g  
f l u i d s  would be permanently l e f t  i n  t h e  c a v i t y  a f t e r  com-, 
munication was reached. 

During the  f l a r i n g  operat ion,  i t  was planned t o  pass the, gas 
through t h e  phase separa tor  t h a t  would remove water and a 
f r a c t i o n  c a l l e d  d i s t i l l a t e  which is composed of condensable 
organic  solvents.. The gas passed by t h e  phase separa to r  was 



to  be burned a t  t h e  f l a r e  s t a c k  and the combustion products 
dispersed i n t o  t h e  atmosphere. The co l l ec ted  d i s t i l l a t e  and 
water were t o  b e ' s t o r e d  i n  holding tanks and pe r iod ica l ly  
i n j e c t e d  i n t o  the  f l a r e  f o r  u l t ima te  d i s p e r s a l  i n t o  the 
atmosphere. 

I n  the  planning s t a g e s ,  only t h e  following e f f luen t ' s t r eams  
were an t i c ipa ted  during d r i l l i n g :  1) t h e  gas leakage from 
the  containment .gear and the  off-gas from c i r c u l a t i n g  d r i l l -  
ing  mud exhausted by the v e n t i l a t i o n  system and discharged . 

t o  the  atmosphere through a s t ack  and 2 )  the  d r i l l i n g  chips 
separated from t h e  r e c i r c u l a t i n g  d r i l l i n g  mud t o  be dispersed 
on the  ground a t  the  d r i l l  s i t e  o r  i f  contaminated, packaged 
f o r  u l t ima te  d isposal .  

During f l a r i n g ,  t h e  main e f f l u e n t  s tream would be t h e  natu- 
r a l  gas t h a t  was t o  be burnqd a t  the  f l a r e  s t a c k  and the  
r e s u l t i n g  combustion products dispersed i n t o  the atmosphere. 
(See Figure 28.) The water  f r a c t i o n  separa ted  from the  gas 
w a s  t o  be converted to '  steam and dispersed i n t o  t h e  atmo- 
sphere by being in jec ted  a t  t h e  base  of t h e  burning f l a r e .  
The d i s t i l l a t e  was a l s o  t o  be i n j e c t e d  i n t o  the  f l a r e  and 
its combustion products d ispersed i n t o  t h e  atmosphere. 

. . 

Monitoring of t h e  exhaust v e n t i l a t i o n  a i r  stream during 
d r i l l i n g  and the  gas stream during f l a r i n g  was t o  be ac- 

' complished by an instrument developed by LLL f o r  Gasbuggy. 
The use of t h i s  STALL,KAT instrunhent a t  Rulison was presupposed 

' before  LASL was assigned rad-saf e respor is ib i l i  t y  . The import- 
ance of i ts  use grew u n t i l  its continued opera t ion during 
f l a r i n g  w a s  e s tab l i shed  as a requirement  by t h e  cour t .  The 
f a c t  t h a t  it  w a s  a one-of -a-kind experimental instrument was 
a major worry, overshadowed, however, by the  opinion t h a t  i t  
had been ".proven1' a t  Gasbuggy. Though c e r t a i n  drawback's with 
STALLKAT were r e a d i l y  seen,  not  t h e  least of which w a s  a poor 
s e n s i t i v i t y  t o  t r i t i u m ,  i t  was c l e a r l y  t h e  b e s t  ava i l ab le  sys- . ' 

tem.  Its lack of t r i t i u m  s e n s i t i v i t y ,  however,would requ i re  
assuming a constant  tritium-krypton r a t i o  f o r  many of t h e  
smal le r  r e l e a s e  estimates. One advantage of the  instrument 
f o r  documenting. t h e  re lease  of t r i t i u m  and' krypton a t  the  
extremely low l e v e l s  a n t i c i p a t e d  was, the ,  f a c t  t h a t  E I C  per- 
sonnel  had gained considerable experience i n  its operat ion 
and maintenance on the  Gasbuggy operat ion.  

A s  a s a f e t y  measure, the  exhaust a ir  v e n t i l a t i o n  system was ,. 

a l s o  t o  be monitored by a system of f i v e  explosimeter heads 
placed a t  var ious  points  wi th in  t h e  system. Instrunient read- 
o u t  and auclible alarms .were t o  be  located  i n  the  instrument 
t r a i l e r  and dup l ica te  audible  a lanns  p 1 a c e d . h  t h e  access 
c o n t r o l  - trailer. 



FIGURE 28. NATURAL GAS BE ING BURNED AT THE FLARE STACK 
6 8 --. 



Monitoring of t h e  d r i l l i n g  ch ips  was planned t o  be  accom- 
p l i shed  by a - s e n s i t i v e  gamma-ray s c i n t i l l a t i o n  d e t e c t o r  
suspended over  t h e  shake r  t a b l e .  Chips g iv ing  r i s e  t o  - 

p o s i t i v e  readings  on t h i s  instrument  were t o  be  packaged 
and he ld  f o r  f u r t h e r  a s say  and u l t i m a t e  dec i s ion  on d i s -  
posa l .  

The water  f r a c t i o n  c o l l e c t e d  from t h e  f l a r e  gas was t o  be  
sub jec t ed  t o  a t r i t i u m  a n a l y s i s ,  gamma pu l se  h e i g h t  a n a l y s i s ,  
and a b e t a  count of suspended s o l i d s .  The d i s t i l l a t e  f r a c t i o n  
w a s  t o  be oxid ized  t o  water  and monitored by t h e  same proced- 
u r e s .  

, . 6 . 3  ONSITE OPERATIONS 

Two f a c t s  were u l t i m a t e l y  r e spons ib l e  f o r  many of t h e  r equ i r ed  
changes i n  t h e  o p e r a t i o n a l  concepts .  The f i r s t  w a s  the  n e c e s s i t y  
t o  undertake t h e  second o r  remedial d r i l l i n g  o p e r a t i o n  which was 
no t  a n t i c i p a t e d .  The o t h e r  a spec t  was t h e  d i f f i c u l t y  dur ing  p lanning  
s e s s i o n s  of making aware t o  inexper ienced  people t h e  dangers in-  
volved i n  working w i t h  r a d i o a c t i v e  m a t e r i a l s .  Th i s  l a c k  of under- 
s t and ing  r e s u l t e d  i n  f i e l d  changes due t o  ina'dequate f a c i l i t i e s  
(e.g. ,  ch ip  handl ing  f a c i l i t y )  o r  t o  equipment usage where rad io-  
l o g i c a l  s a f e t y  was no t  considered.  

The monitor ing systems employe'd during t h e  o p e r a t i o n a l  period. a r e  
summarized i n  Table 2. The t a b l e  r e f l e c t s  t h e  growth i n  both t h e  
scope and. t he  numbers of t he  items t h a t  were eventua l ly  inc luded  
on t h e  d a i l y  r e p o r t  t o  t h e  open f i l e .  

6.3.1 Pre l iminary  Operat ions 

LASL cominenced pre l iminary  ope ra t ions  on A p r i l  7 ,  1970, a 
d a t e  s e v e r a l  weeks i n  advance of scheduled s t a r t -up .  The 
r e schedu l ing  l e f t  no t ime t o  accomplish a LASL-requested 
checkout and demonstrat ion of t h e  E I C  l abo ra to ry  and pro- 
c e s s  stream sampling equipment. The absence of t h i s  f i n a l  
checkout made i t  necessary  t o  improvise many of t h e  plumb- 
i n g  d e t a i l s  i n  t h e  f i e l d  and con t r ibu ted  t o  s e v e r a l  l a t e r  
o p e r a t i o n a l  e r r o r s .  When f i n a l l y  assembled, i t  w a s  ev iden t  
t h a t  t h e  sampling l i n e s  might r e s u l t  i n  a cross-connect ion 
between the a i r  v e n t i l a t i o n  duc t  and t h e  gas l i n e ,  and a 
rearrangement  w a s  r equ i r ed .  Another major d i f f i c u l t y  i n  
e s t a b l i s h i n g  t h e  planned s e t u p  was t h e  n e c e s s i t y  t o  con- 
s t r u c t  t h r e e  v e r s i o n s  of t he  v e p t i l a t i o n  s y s  tem bef  o r e  
o b t a i n i n g  one t h a t  would meet des ign  s p e c i f i c a t i o n s .  

Other  p r e d r i l l i n g  a c . t i v i t i e s  inc luded  a s s i s t a n c e  i n  a re- 
sampling of t h e  LASL-controlled R-E wel lhead.  Some of t h e  
sampled gas was used t o  e s t a b l i s h  a c o r r e l a t i o n  between 



STALLKAT and TRY-KRY, a p r o p r i e t o r y  in s t rumen t ,  suggested 
a s  an ope ra t iona l  STALLKAT backup when proven s a t i s f a c t o r y .  
The crosschecks 'were promising w i t h  TRY-KRY being  more 
s e n s i t i v e  t o  t r i t i u m  than STALLKAT. 

Rad-safe i n d o c t r i n a t i o n  of t h e  d r i l l i n g  and cons t ruc t ion  
crews, most of whom had no p rev ious  exposure t o  rad-safe 
procedures ,  was accomplished. 

6.3.2 Dr i l l back  Operat ions 

Postevent  d r i l l i n g  began on A p r i l  28. Problems w i t h  assay- 
i n g  r i g  a s soc i a t ed  f l u i d s  (most ly o i l y  r i g  wash-down water ,  
r a i n ,  o r  mel t ing  snow, d i e s e l  o i l ,  mud, e t c . )  be fo re  d i s -  
charge were immediately encountered.  This  source  of  i n s u l t  
t o  t h e  environment was n o t  cons idered  t o  b e  important  i n  
t h e  r e e n t r y  planning,  s i n c e  i t  seemed e n t i r e l y  p o s s i b l e  
t h a t  'no r a d i o a c t i v e  m a t e r i a l s  a t  a l l  would reach t h e  sur -  
f a c e  dur ing  d r i l l i n g .  Consequently,  p rov i s ions  were made 
only  f o r  a l o c a l  ho ld ing  pond (30,000 g a l l o n s )  t o  be  used / 
as requ i r ed .  The seemingly reasonable  assumption was made 
t h a t  a l l  f l u i d s  could be assumed f r e e  o f  contaminat ion 
u n t i l  r a d i o a c t i v i t y  was d e t e c t e d  i n  t h e  r e c i r c u l a t i n g  sys- 
tem. Detec t ion  was t o  be accomplished i n  t h r e e  ways: 1 )  
p e r i o d i c  checks on the  mud samples f o r  t r i t i u m  o r  gross  
gamma a c t i v i t y ,  2)  cont inuous ly  looking  a t  of f -gas  f o r  
t r i t i u m  and krypton-85, and 3) a s e n s i t i v e  gamma d e t e c t o r  
over  t he  shaker  t a b l e  which could  d e t e c t  krypton-85. Never- 
t h e l e s s ,  i t  was decided t o  a s s a y  a l l  wa te r ,  even wi thout  
p o s i t i v e  s i g n a l s  from t h e  r e c i r c u l a t i n g  mud system, a s  an 

' e x t r a  precaut ion .  Two 500-gallon t anks  and l a t e r  an addi- 
t i o n a l  9000-gallon,tank were i n s t a l l e d  t o  provide time f o r  
sampling and assaying  wh i l e  c o l l e c t i o n  cont inued.  Addi- 

-- - - - - - - t i o n a l  sampling, --- counting,  - and r e p o r t i n g  regimes were -- -- 
n e c e s s i t a t e d  by t h i s  procedure. Samples of each--tank-were-- - -  

analyzed f o r  r a d i o a c t i v i t y  p r i o r  t o  r e l e a s i n g  uncontaminated 
wa te r  t o  t h e  l a r g e  p l a s t i c  l i n e d  p i t  where t h e  f l u i d s  were 
h e l d  f o r  eventua l  t r a n s f e r  by p i p e l i n e  t o  t h e  lower mud 
p i t  o r ,  i f  contaminated, pumped t o  t h e  ho ld ing  tanks .  Dif- 
f e r e n t i a t i o n  between contaminated and uncontaminated water  
was e s t a b l i s h e d  a t  t h r e e  s t anda rd  d e v i a t i o n s  above t h e  
mean of t h e  instrument  background count  r a t e .  

As an  o p e r a t i o n a l  check on t h e  approach t o  communication 
w i t h  t h e  cav i ty ,  bulk samples o f  r e c i r c u l a t i n g  d r i l l i n g  
mud w e r e  analyzed r e g u l a r l y  f o r  g r o s s  gamma a c t i v i t y  and 
t h e  water  f r a c t i o n  f o r  t r i t i u m .  No mud was found contam- 
i n a t e d  dur ing  t h e  i n i t i a l  d r i l l i n g .  

D r i l l i n g  .ch ips  were c o l l e c t e d  i n  b a r r e l s  and h e l d  u n t i l  
a s say  of r e p r e s e n t a t i v e  samples by gamma spectrometry 
assured  loca1,dumping t o  be permiss . ible .  No ch ips  were 



found t h a t  exceeded n a t u r a l  background a c t i v i t y  during t h e  
i n i t i a l  r een t ry  a r i l l i n g .  

The f i r s t  p o s i t i v e  i n d i c a t i o n  of o t h e r  than  n a t u r a l  radio-  
a c t i v i t y  from t h e  c a v i t y  was noted on t h e  evening of t h e  
89th  day of d r i l l i n g .  P o s i t i v e  readings  wi th  a hand h e l d  . .  

beta-gamma d e t e c t o r  were seen  when breaking  j o i n t s  whi le  
coming out  of t h e  ho le ,  appa ren t ly  krypton gas .  P re s su re  
i n  t h e  p ipe  was b l e d  i n t o  t h e  mud r e t u r n  and explosimeters  
i n  t h e  shrouds and a i r  ven t  l i n e  gave p o s i t i v e  i n d i c a t i o n  
'as  d i d  t h e  STALLKAT krypton channel.  Mud samples,  swipes,  
and a i r  and vapor samples i n  t h e  work a r e a  & r e  ' a l l  nega- 
t i v e .  The h o l e  was completed w i t h  no f u r t h e r  r a d i a t i o n  
i n d i c a t i o n s  al though explos ive  mixtures  were de t ec t ed  i n  
t h e  shroud. 

No d e t e c t a b l e  a c t i v i t y  was found i n  t h e  mud o r  water  d i s -  
placed from t h e  annulus between t h e  product ion  tub ing  and 
t h e  cas ing .  The containment s t a c k  and shroud were moved 
and monitored, a g a i n  on ly  as  a p recau t ion ,  b e f o r e  r e l e a s e .  
The Christmas t r e e  was i n s t a l l e d  i n  p r e p a r a t i o n  f o r  a b r i e f  
flow t e s t  through t h e  f low c o n t r o l  u n i t  (DWC). (See Figure 
3 0 . )  

.6 .3 .3  I n i t i a l  F l a r e  

On August 1, t h e  i n i t i a l  .f low of gas w a s  made through the  
DWC. The EIC-operated equipment was a l l  i n  s e r v i c e  and 
responded a s  expected.  Release e s t i m a t e s  measured dur ing  
t h i s  and subsequent flows a r e  summarized i n  Table 6 .  

6 . 3 . 4  Tear  Down ' 

~ f t e r  t h e  i n i t i a l  flow t e s t  of August 1, t h e  d r i l l i n g  
equipment was dismantled and r e l e a s e d  fo l lowing  monitor- 
i ng .  Of t h e  equipment r e l e a s e d  from t h e  s i t e ,  only the  DWC 
u n i t  and one mud tank r equ i r ed  decontaminat ion,  b u t  s imple 

. water f l u s h i n g  was a l l  t h a t  was r equ i r ed ,  s i n c e  tritium 
a c t i v i t y  i n  f l u i d s  had n o t  exceeded a few hundred pCi/ml. 

. . A l l  o t h e r  p ip ing  which has  passed contaminated f l u i d s  w a s  
marked, t h e  ends covered and s t o r e d  pending reuse o n s i t e .  
A l l  cont-inated s o l i d s ,  p r imar i ly  b a r r e l s  of s o i l  from 
s p i l l s ,  w e r e  s t o r e d  i n  a fenced a r e a  pending d i sposa l .  

NO LASL ~ a d i o l o g i c a l  Sa fe ty  ' ~ e ~ r e s e n t a t i v e  was o n s i t e  from 
August 5 through 11, dur ing  which t ime  t h e  s e p a r a t o r ,  flow 
prover ,  and asso 'c ia ted  plumbing were i n s t a l l e d .  A l l  t h e  EIC- 
ope ra t ed  equipment, much of which had been i n  continuous 
o p e r a t i o n  s i n c e  May, was given r o u t i n e  maintenance, equip- 
ment was s e t  up f o r  c a l i b r a t i o n  f l a r i n g ,  and recounts  of 
a i r  samples' cont inued .  

- 



6.3.5 C a l i b r a t i o n  F l a r i n g  ( I n i t i a l  Attempt) 

a .  P repa ra t ion  

On August 13 ,  1970, t h e  annulus was b l e d  down through 
t h e  f l a r e  s t a c k  t h r e e  t imes.  During t h e  f i r s t  two f lows,  
t h e  STALLKAT was not  i n  ope ra t ion  due t o  an e r r o r  i n  
va lve  s e t t i n g s .  The e r r o r  was c o r r e c t e d  f o r  t he  t h i r d  
and l a r g e s t  flow and r e l e a s e  e s t i m a t e s  f o r  t h e  f i r s t  
two flow pe r iods  were e s t a b l i s h e d  by s c a l i n g  on b a s i s  
of flow . t o  t h i s  r e l e a s e .  (See Table 6 .-) 

During temperature probe runs  on August 15 ,  1970, t he  
w e l l  was flowing and t h e  E I C  equipment was ope ra t iona l .  
Seve ra l '  more sma l l ,  unavoidable  r e l e a s e s  a t  t h e  
Christmas t r e e  were es t imated  as shown i n  Table 6 .  . . .  .. . 

A r ad ia t ion -con t ro l l ed  a r e a  was' e s t a b l i s h e d  around 
t h e . t r e e  a r e a  f o r  contaminat ion c o n t r o l .  A l l  downhole 
equipment used was s u c c e s s f u l l y  decontaminated wi th  
steam t o  below t h e  now e s t a b l i s h e d  l i m i t  of 1,000 dpm 
pe r  100 cm2 by swipe. One w i r e  l i n e  was n o t  c leaned,  
b u t  s t o r e d  o n s i t e  f o r  f u t u r e  u s e .  

The f i r s t  a t tempt  a t  c a l i b r a t i o n  f l a r i n g  was made 
~ u g u s t  18 ,  1970. Flow was p o s s i b l e  f o r  on ly  a s h o r t  
t ime be fo re  t h e  flow l i n e  was plugged. The s e p a r a t o r  
w a s  i n e r t e d ,  c u t  open, and found t o  b e  clogged wi th  
' c h i p s .  Monitor ing equipment performed s a t i s f a c t o r i l y  
w i t h  krypton-85 and t r i t i u m  c o n c e n t r a t i o n s  'and r a t i o  
much as expected.  

During t h e  next  six days ,  suppor t  was provided i n  sev- 
e r a l  a b o r t i v e  a t tempts  t o  f r e e  up t h e  w e l l .  Three major 
r e l e a s e s  were measured and most of t h e  s p e c i a l  equipment - - - - -- - - -- - -- - - - - - - -- - -- - 
w a s  decontaminated. Again, a l l  plumbing known t o  have 
passed p o t e n t i a l l y  contaminated f l u i d s  was . l abe l ed ,  ends 
bagged, and s t o r e d  f o r  f u t u r e  u se  i n s i d e  t h e  R-E fence.  

b . Remedial' Work 

The d e c i s i o n  w a s  made t o  perform remedia l  work on t h e  
w e l l ,  r e q u i r i n g  e r e c t i o n  of a d r i l l i n g  r i g ,  "contain- 
ment gear ,  and a s s o c i a t e d  equipment. A t  t h e  planning 
meeting h e l d  i n  Houston on August 27, 1970, t h e r e  was 
g e n e r a l  agreement on t h e  d e s i r a b i l i t y  t o  e s t a b l i s h  a 
system of contaminat ion c o n t r o l  d r i p  pans under t h e  
p i p e  r ack ,  d r i l l  r i g ,  and a l l  contaminated f l u i d  
handl ing  equipment, except  t h e  mud tanks .  Add i t iona l .  
E I C  personnel  were reques ted  because of a n t i c i p a t e d  
a d d i t i o n a l  contaminat ion c o n t r o l ,  decontaminat ion,  



and water  handl ing chores .  An e x t r a  d r i l l  hand per  s h i f t  
w a s  a l s o  suggested t o  a v o i d . e x c e s s i v e  t r a f f i c  i n t o  and 
out  of the  c o n t r o l l e d  a r e a . .  . 

c.  Remedial D r i l l i n g  S e t u ~  

E s s e n t i a l l y  t h e  same d r i l l i n g  s e t u p  was used f o r  the  
remedial d r i l l i n g .  ,Improvements w e r e  obta ined  i n  t he  
v e n t i l a t i o n  sys  tern -and t h e  d r i p  pans and more e f f i c i e n t  
containment s t a c k  shroud was p o s s i b l e .  Explosimeters 
w e r e  i n s t a l l e d  a s  be fo re .  

The Christmas t r e e  was removed, disassembled,  and decon- 
taminated p r i o r  t o  l eav ing  t h e  s i t e  f o r  reworking. 

A r a d i a t i o n  c o n t r o l l e d  a r e a  around t h e  d r i l l  r i g  was 
e s t a b l i s h e d  on September 11, 1970, t o  avoid t r ack ing  
of any cont iminat ion t o  t h e  surrounding a r e a  and t o  
monitor personnel  l eav ing  t h e  c o n t r o l l e d  a r e a ,  
although the  a n t i c i p a t e d  l e v e l s  present 'ed no h e a l t h  
hazard.  The s i n g l e  en t r ance  t o  t h e  a r e a  was es tab-  
l i s h e d  a t  t h e  r i g  s t a i r s  ,us ing  a manned s t a t i o n  f o r  
equipment i s s u e  and r e t u r n .  Complete an t icontaminat ion  
gearshoe covers ,  c o v e r a l l s ,  and gloves were requi red  
i n s i d e  the  a r ea .  The c o n t r o l l e d  a r e a  was def ined  by 
t h e  ex t en t  of t h e  d r i p  pans and f u r t h e r  de l inea t ed  
w i t h  s i g n s  and r ibbon.  Access t o  most p a r t s  of t he  
r i g  and equipment could be reached v i a  t he  d r i p  pans 
bu t  some duck-board pa ths  wi th  p l a s t i c  under l i n e r s  
were l a t e r  i n s t a l l e d  f o r  convenience. Swipes. of the 
doghouse a r e a  and t h e  e x i t  nea r  t h e  access  stairs 
were taken d a i l y  and s u r f a c e s  c leaned  when found con- 
taminated ., 
Remedial ope ra t ions  began on September 12 ,  1970, wi th  
removal of t h e  O t i s  plug. A l l  procedures  developed du r ing  
the  i n i t i a l  r een t ry  phase were i n  f o r c e  f o r  the .  remedial  
work. 

~ l t h o u g h  t h e  d r i p  pans he lped .  contaminat ion c o n t r o l ,  
s e v e r a l  s p i l l s  of contaminated . f l u i d  d i d  o c c u r . A l 1  
s p i l l a g e  could have been c o n t r o l l e d  i f  t h e  pans had 
been extended under t h e  mud.tanks. A s  much contami- 
na t ed  d i r t  as p o s s i b l e  w a s  excavated and b a r r e l e d  
a f t e r  each s p i l l  b u t  i n  some i n s t a n c e s ,  removal had 
t o ' b e  de fe r r ed  u n t i l  equipment was moved. One s p i l l  
caused low-level t r i t i u m  contaminat ion t o  reach the  
l a r g e ,  p l a s t i c  l i n e d  hold ing  p i t ,  and no f u r t h e r  
r e l e a s e  from i t  w a s  made. 



Decontamination was a l s o  a  more demanding chore a s  t r i t i u m  
l e v e l s  i n  cont,aminating f l u i d s .  were now much e l eva t ed ,  
approaching 0 . 1  m i c r o c u r i e s / m i l l i l i t e r .  Steam a lone  o r  
steam and de t e rgen t  were n o t  s u f f i c i e n t  t o  a s s u r e  t h a t .  
no th ing  was r e l e a s e d  from t h e  s i t e  above t h e  1,000 dpm p e r  . 

100 cm2 by. swipe.  l i m i t .  T r i t i um contaminat ion t rapped i n  
grease  was t h e  major concern and t h e  procedure f i n a l l y  
devised was t o  disassemble and degrease  t h e  equipment '  
comple te ly 'before  t h e  i n i t i a l  swipe check. When i t ems  
were v i s i b l y  c l ean ,  t h e r e  was r a r e l y  any contamination 
'found by swipe. Two commercial p roducts ,  an e m u l s i f i e r ,  
"Emulsit , I 1  and a  d e t e r g e n t ,  "Steamzall ," were very u s e f u l .  . 

Disposal  of s t o r e d  contaminated wa te r  was s t a r t e d  on 
September 21, 1970, by i n j e c t i n g  i t  i n t o  t h e  gas  flame. 
During t h i s  p e r i o d ,  t h e  wa te r  was f i r s t  converted t o  
steam and i n j e c t e d  i n t o  t h e  f l a r e  e s t a b l i s h e d  by CER 
and Aus t r a l  from gas s u p p l i e d  by t h e  Western Slopes 
Natural  Gas Assoc ia t ion .  About two g a l l o n s  pe r .  minute 
could be d ispersed  i n  t h i s  way. L a t e r ,  when the  f l a r e  
was e s t a b l i s h e d  wi th  high-pressure Rulison gas,  con- 
ve r s ion  t o  s team was n o t  r equ i r ed  and d i s p e r s a l  of n i n e  . 
g a l l o n s  per  minute was p o s s i b l e .  ( s ee  Table 4.) 

Gas bubbles t rapped  i n  t h e  downhole f l u i d s  caused a  
number of sma l l  and two s i g n i f i c a n t  r e l e a s e s  ( s ee  
Tables  5 a n d . 6 ) .  T o t a l  volumes f o r  r e l e a s e s  through 
the  DWC u n i t  were.measured o r  e s t ima ted  by Aus t r a l ;  
t h e  smal le r  r e l e a s e s  through t h e  a i r  vent  system,were . .  

crudely  es t imated  us ing  t h e  v e n t  l i n e  explosimeter  ... 
s t r i p  . char t  record ings .  

d .  DWC F l a r i n g  
- - - - - -  - -- - - - -  - -  - - - - -- -- - -  - -  - -  

Flows of t he  completed reworked w e l l  began on October 4  
and continued u n t i l  October 7,  1970, t h e  las t  few hours  
dur ing  an 11-inch snowfa l l .  F l a r e  l i n e  monitor ing equip- 
ment opera ted  w e l l ;  t h e  r e l e a s e  i s  recorded i n  Table 6 .  
Some q u i t e  a c t i v e  t r i t i u m  m a t e r i a l  f e l l  n e a r  t h e  base  of  I t h e  s t a c k  e a r l y  i n  f l a r i n g  and some t r i t i u m  a c t i v i t y  was 

I "snowed out" of t h e  f l a r e .  Based on s e v e r a l  samples taken 
a a t  r a d i a l  d i s t a n c e s  up t o  36 f e e t  from t h e  base  of t h e  

f l a r e  s t ack ,  an estimate of  l e s s  t han  3  m i l l i c u r i e s  (mCi) 
of t r i t i u m  depos i ted  on t h e  ground dur ing  t h e  e a r l y  phase 
of t h e  f l a r i n g  was made. Durihg t h e  snowfa l l ,  an e s t ima ted  
40 m C i  of t r i t i u m  f e l l  w i t h i n  an  approximate 300-foot 
c i r c l e  around t h e  f l a r e  s t a c k ,  based on 12  snow samples 
c o l l e c t e d  around t h e  s t a c k .  During t h e  same episode,  as 
much a s  7 m C i  was depos i t ed  on t h e  c o n t r o l l e d  a r e a ,  much 
of which was c o l l e c t e d  i n  t h e  d r i p  pans o r  t h e  p l a s t i c  
l i n e d  p i t .  



e. ,Teardown of Remedial D r i l l i n g  Setup 

Decontamination of t h e  equipment was t h e  primary a c t i v i t y  
p r i o r  t o  h igh  r a t e  f l a r i n g .  A l l  p ieces  of equipment exposed 
i n t e r n a l l y  t o  contaminated f l u i d s  (mud pumps, p ipe  j o i n t s ,  
subs,  mud t anks ,  shrouds)  were disassembled as f a r  a s  pos- 
s i b l e  and degreased t o  pass t h e  swipe t e s t .  Rig f l o o r ,  draw 
works, doghouse, lower p a r t  of the  d e r r i c k ,  and subbase 
p a r t s  which were over d r i p  pans were steam cleaned.  A l l  
l adde r  rungs and o t h e r  l i k e l y  contaminated s u r f a c e s  on t h e  
d e r r i c k  were wiped down and checked. By October 16,  1970, 
a l l  d r i l l i n g  equipment had been cleaned and checked. The 
d r i p  pans were l e f t  i n  p l ace  f o r  t he  remainder of t h e  
opera t ion .  

A l l  a r e a s  o u t s i d e  of pans where s p i l l s  had occurred were 
ou t l i ned  wi th  l ime and r e p r e s e n t a t i v e  samples taken of each 
a rea .  While t h e  t o t a l  t r i t i u m  l e f t  i n  a l l  t h e s e  a r e a s  was 
es t imated  a t  l e s s  than  1 5  m C i ,  l a b o r e r s  dug ou t  and bar-  
r e l e d  each a r e a  t o  a depth of s e v e r a l  inches  p r i o r  t o  

1 i grading and r eg rave l ing  the  a r e a .  It  is es t imated  t h a t  
l e s s  than  1 m C i  remained a s  a r e s u l t  of a l l  s p i l l s .  I 

Water d i s p o s a l  by steaming and f l a r i n g  was continued. 

An unscheduled flow was done on October 23, 1970, t o  f r e e  
t h e  clogged t r e e .  Release d a t a  i s  presented i n  Table 6 .  

f .  Reentry Well Gas Sampling 

The demands of t h e  program f o r  r e e n t r y  w e l l  gas sampling 
and a n a l y s i s  were p re sen t  ove r  a number of o p e r a t i o n a l  
s t ages .  Much of t h i s  program w a s  p red ica ted  on t h e  o r i g i n a l  
o r d e r l y  d r i l l i n g  schedule ;  t h e  remedial work dur ing  August 
and September, 1970, however, r equ i r ed  t h a t  many of the  
samples be  taken on an  "oppor tunis t ic"  b a s i s .  For a l l  of 
t hese ,  t h e  LASL Group H-8 r e p r e s e n t a t i v e  was r e spons ib l e  . 
f o r  ensur ing  t h a t  t h e  sample was taken i n  a t imely and 
proper  manner and t h a t  i t  d i d  no t  i n t e r f e r e  w i t h  o r  h i n d e r  
t he  containment system. Because of t h e  f requent  and sudden 
changes i n  procedures  and schedules ,  cont inued a t t e n t i o n  
w a s  devoted t o  what t h e  immediate sampling schedule  was 
and whether o r  no t  a sample should  b e  taken.  

From J u l y  30 t o  October 24,. 1970, a t o t a l  of' 22 samples o f  
t h e  r e e n t r y  w e l l  gas were secured .  

6.4 SUMMARY 

No o n s i t e  personnel  rece ived  whole body b e t a  o r  gamma doses d u r i n g  
the  r e p o r t  pe r iod ,  a s  measured by thermoluminescent dosimeters  (TLDs). 



Urine a s says  f o r  t r i t i u m  shared  no p o s i t i v e  r e s u l t s .  No a ir  samples 
taken i n  work a r e a s  showed above background a c t i v i t y  excep t  f o r  tri- 
tium wa te r  vapor  during f l a r i n g  pe r iods .  The h i g h e s t  a i r  concentra-  
t i o n  seen  was 10,' times less than t h e  l e v e l  e s t a b l i s h e d  by t h e  AEC 
Manual 0524 ' f o r  occupat iona l  workers .  Analys i s  of 0ns i t . e  v e g e t a t i o n  
and s o i l  samples showed -only worldwide f a l l o u t  and n a t u r a l  a c t i v i t y ,  
except  f o r  a r e a s  with known s p i l l s  and t h e  c lose- in  a r e a  contaminated 
wi th  f a l l o u t  o r  s n m o u t  from the  f l a r e  s t a c k .  



TABLE 2.--Project Rulison Monitoring Systems 

See foo tno te s  a t  end of t a b l e , '  page 7 9 ,  

No. 

1 

2 

3 

4 

5 

6 

7 

Sys tem 

S T ~ L K A T ~ ' ~  

I 

P a r t i c u l a t e  
f i l t e r s  and 
charco 1 ca r t -  f? 
r i dges  

STALFT f r e e z e  
t r a p  

Gross Gamma 

a 
A i r  Samples 

Krypton- 
chamberasb 

Water and 
Condensate 

Locat ion 

F l a r e  o r  a i r  
vent  l i n e  

Air vent  l i n e  
and. gas f l a r e  
l i n e  

F l a r e  o r  a i r  
vent  l i n e  

A i r  vent  and 
gas f l a r e  
l i n e s  

Work a r e a  
, 

F l a r e  o r  a i r  
vent  l i n e  

Holding 
tanks 

What 
Measured 

K r  and T concen- 
t r a t i o n s  

P a r t i c u l a t e  nu- 
c l i d e s  (B ,y) and 
1311 

Tri t ium concen- 
t r a t i o n s  due t o  
water  vapor i n  
a i r  gas s t ream 

Gamma l e v e l s  i n  
a i r  and gas 
streams 

P a r t i c u l a t e  nu- 
c l i d e s  (a,B ,y) - 
and 1 3 1 ~  

K r  concentra- 
t i o n s  

Tr i t ium and y 
spectrum 

When Operated 

When shrouds v e n t i l a t e d  
o r  gas f l a r e  l i n e  i n  
use  

When a i r  vent  s t ream 
and gas f l a r e  l i n e  i n  
us e  

When shrouds v e n t i l a t e d  
o r  gas f l a r e  l i n e  i n  use 

When gas and a i r  s t reams 
i n  use 

During work times a s  
app ropr i a t e  

When two l i n e s  i n  opera- 
t ion--the one no t  moni- 
to red  by the  STALLKAT. 
Otherwise used a s  
STALLKAT backup 

As needed p r i o r  t o  i n j e c -  
t i o n  i n t o  f l a r e  

Frequency 

Var iab le ,  time i n t e -  
g r a t i o n  (1-60 min.) 
p lus  continuous s t r i p  
c h a r t  

Changed once18 h r .  
s h i f t  

Changed usua l ly  once/ 
8  h r .  s h i f t  

Continuous reading 

Once a  day o r  once/ 
8  h r .  s h i f t  a s  
app ropr i a t e  

Variable  t ime i n t e -  
g r a t i o n  ( 1  min. t o  
s e v e r a l  hours)  p lus  
continuous s t r i p  
c h a r t  



TABLE, 2.--Project Rulison Monitoring Systems (Cont .) 
I 
I 

I 

See foo tno te s  a t  end of t a b l e ,  page 79. 
I 

Frequency 

Changed monthly 

. . 

Monthly when no t  
covered by snow 

Changed usua l ly  once/ 
8 h r .  s h i f t  

As needed 

A s  needed. 

Every 2 hours  

A s  needed 

A s  needed 

When Operated 

A s  d e s i r e d  

A s  needed 

End of t h e  month 

During work times a s  . 

approp r i a t e  

Before dumping i n t o  
ho ld ing  p i t  

Before r e l e a s i n g  t o  
open d ispos  a 1  

During mud c i r c u l a t i o n  

Checking suspected s p i l l s  

What 
Measured 

Gross 8 ,  K r  con- 
c e n t r a t i o n s  y 
spectrum 

B-y dose 

y spectrum 

T concentra- 
t i o n  due t o  . 
water  vapor i n  
t h e  a i r  

Tr i t ium gross  y 

speCtTYm 

.Trit ium 

Tr i t i um 

Tr i t ium,  gross  y 

j 

~ o c a t i o n  . 

Gas f l a r e  
l i n e  

On a l l  o n s i t e  
personnel  

1000-foot a r c  , 

around s i te .  1 
1 

I n  work a r e a  / 
/ ' 
I 

Sump Area 
nea r  r i g  1 

! 
Buckets near  
r i g  

~ o r t h  mud 1 
. t ank  

Work a r e a  1 
I 
i 

Checking f o r  ; 
contamination , 
where necessar9 

I 

Jo . 
8 

9 

10 

11 

12 

13  

14 

15 

16 ., 

Sys tern 

Spec i ahGas  ' 

Samples 

TLD persongel  
dosimeters  

~ e g e  t a'tion "6d 
S o i l  Samples 

S i tecAir  Freeze 
Trap 

Holdigg Tank. 
Water 

D r i l l i n g  ChipsC 

Rec i r cu l a t i ng  . 

Mud. streamC 

Water pu id l e s  on 
l o c a t i o n  

d 
Swipes 

. . 



TABLE 2.--Project Rulison Monitoring Systems (Cont .) 

a. Had audib le  a larms.  
b.  Requested and r epo r t ed  t o  t h e  open f i l e .  
c. Not reques ted ,  b u t  was repor ted  t o  t h e  open f i l e .  
d. Not reques ted ,  n o t  r epo r t ed  t o  t h e  open f i l e .  

No. 

17 

18  

19 

20 

21 

Sys t e m  

'Pips  monitor- 
i n g  

Explosime t e r s  

Snow samples 
d 

Urine assay  
d 

Gross Gamma a, d 

Locat ion 

Open p ipe  

On Christmas 
t r e e  r i g  and 
i n  vent  sys-  
t e m  

Within 1,000 '  
r a d i u s  

Specimens from 
o n s i t e  person- 
n e l  

On r i g ,  i n  mud 
tanks ,  on 
Christmas t r e e  

Frequency 

A s  needed 

Continuous record ing  

Usually once18 h r .  
s h i f t  

Continuous record ing  

What 
Measured 

B ,y by hand h e l d  
Geiger-Mueller 

Explosive mix- 
t u r e s  

T r i t i um 

Tr i t ium 

Gamma l e v e l s  

When Operated 

During t r i p s  

When systems on l i n e  

A s  de s i r ed  

During work on t h e  we l l  

When t h e  heavy equipment 
was set up on l o c a t i o n  



TABLE 3.--Reentry Well Gas Samples 

*UCRL-50986--Gas A n a l y s i s ~ R e s u l t s  f o r  P r o j e c t  Rulison C a l i b r a t i o n  F la r ing  
Samples, C. F. Smieh, January 7, 1971, Lawrence Radia t ion  Laboratory. 

A ~ e n c y  

I 

Date 

. Analys is  
5 ~ r  

320 

318 

188 

15 3 

110-180 

180 

15 0 

260 

15  0 

9 0 

25 0 

14 5 

161  

- --13 7- ----- 

15 1 

184 

190 

170 

14 8 

160 

15 0 

25 .O 

Time 

(pCi/cc) 
3~ 

32 0 

318 

223 

178 

21 0-3 6 0 

180 

175 

330 

200 

14 0 

110 

2 05 

168 

--&7 L~ 

173  

180 

88.0 

62.0 

170 

200 

174 

62.0 

J u l y  30, 1970 

August 1, 1970 

August 1, 1970 

August 1, 1970 

August 1, 1970 

August 1, 1970 

August 1, 1970 

August 13 ,  1970 

August 13 ,  1970 

August 22, 1970 

August 22, 1970 

October  5 ,  1970 

October  5 ,  1970 

- oEt ob%= -5,197 0 - 

October  5 ,  1970 

October  5 ,  1970 

October  5 ,  1970 

October  5 ,  1970 

October  5 ,  1970 

October  7, 1970 

October  7,  1970 

October  7,  1970 

2400 

2013 

2015 

2015 

2020-2 050 

2024 

2024 

1701 

2150 

1105 

1145 

0218 

0230 

-- 02 35- -- - - 

0245 

0245 

0950 

1515 

. 1507 

0858 

0900 

112 0 

EPA/ NERC 

I so topes / lO l  

LLL ( I ) *  

Oak Ridge Nat ional  
Laboratory (ORNL) 

EPA / NERC 

I so  topes / l02  

LLL (2)* 

I so  topes/AF104 

I s o  topes/AF103 

EPA /NERC 

EPA/NERC 

LLL ( I ) *  

ORNL (1) 

----OW-- (-2 ) ------- 

Lu (2)* 

I so topes  

EPA/NERC 

EPA/NERC 

LLL (3)* . 

I s o t o p e s  

LLL* 

I so topes  



TABLE 4.--Tritium Released i n  Water 

00 
r 

a. Dates inc luded  August 1, 13 ,  15 ,  18 ,  and 22, 1970; September 4 and 17 ,  1970; October 8 and 23, 1970. 
b. Measured i n  a i r  v e n t  o r  gas  f l a r e  l i n e  by t h e  STALLKAT f r e e z e  t r a p .  
c . Predominately  n a t u r a l  4 0 ~ .  

.Gross 8 
A c t i v i t y  

. Released (mCi) 

0.29' 

---- 

0.29 . 

T r i t i u m  
Released 

( C i )  
\ 

9 . 1  

0 .53 

. . 

9.6 

Range of T r i t i um 
Concent ra t ions  

5 .2  x l o 0  t o  
6 . 1  x l o 4  pCi/ml 

2 .3  x l o 2  t o  
4.0 x l o 6  p ~ i / m 3  
of gas  

Amount 
( g a l . )  

6.90 x l o 4 -  

6.09 x ' l o 3  

7.51 x l o 4  

'Dates 

September 21 - 
October 24, 1970 

August 1 - 
October 23, 1 9 7 0 ~  

Method 

F l a r e d  

A s  wa te r  v o r  i n  "g 
gas and a i r  

TOTALS 



TABLE 5. --Minor Releases 

. a. ~ s t i m a t e s  a r e  based on a 2 : l  t r i t i u m  t o  krypton r a t i o .  . 

b.  Release through a i r  vent  l i n e .  
c. Gas bubbles a l s o  escaped out  view b'ox on mud r e t u r n  l i n e .  

No es t imate  of volume. ! 
d. Tota l  depth of 8,358' f e e t  reached o:n September 29, 1970. 

Radiat ion 
Seen By 

Nothing 

Nothing 

Kr-chamber 

STALLKAT-Kr 

STALLKAT-Kr 

Kr-chamber 

Nothing 
Kr-chamber 

Kr-chamber 

STALLKAT-Kr 

Estimated Vol . 
of Gas Released 

( f t  3, 

Trace 

80 0 

< 10 

30 0 

1.6 x l o 4  

2 l o 3  

600 
5,000 

3,200 

5 10 

2.84 x l o 4  

Date 

j u ly  31, 1970 
I 

Ju ly  31 - 
October 26 ,1970  

September 9 ,  1970 

September 13 ,  1970 

September 22-28, 
19 70 

September 25, 1970 

September 29, 1970 

October 5, 1970 

October 23-26, 
19 70 

Est imate of m C i  

Events I 

Displacing waterb 1 

Bleeding down l u b r i c a t o r ,  Chr is t -  
mas t r e e , t o a t m o s p h e r e  

Bleed of f  annulus anjd tubing 

Reci rcu lg t ing  water  l int0 North 
Mud Tank " I 

Gas b b l e s  i n  r e c i r c u l a t i n g  
f l u i d  1 ,g 

Bubbles through DWC 

1 )  DWC gump i n t o  North Mud 
Tank 

2) DWC dump 

Ruptured b u r s t  p l a t e  l i n e  
b 

I 

Burp Christmas t r e e  through 
s e p a r a t o r  and gas f l a r e  l i n e  

I 

TOTALS 
I 

Released 
5 ~ r  

---- 

3.4 

0.065 

-1.5 

7 8 

8 

2 . 5  
1 3  

13 

1.6 

120 

3 ~ a  

---- 

6.8 

0.13 

3 .0 

154 

16 

5.0 
26 . 

26 

3 .2 

240 



TABLE 6.--Major Releases Through the Flare Stack 

See footnotes  a t  end of t a b l e ,  page . 8 4 .  



1 

TABLE 6 .  --Major; Releases  Through the  F l a r e  Stack (Cont .) 
I 

.a. These va lues  are obta ined- f rom STALLKAT d a t a  un l e s s  o therwise  noted.  
b. Release c a l c u l a t e d  us ing  average conce* t r a t i on  i n  t h i s  per iod .  A l l  o t h e r  r e l e a s e s  a r e  c a l c u l a t e d  us ing  

i n t e g r a l  d a t a  f o r  d i s c r e t e  t i m e  per iods .  
c. ~ v e r a ~ e  concent ra t ions  were n o t  c a l c u l a t e d .  
d. Aus t r a l  es t imate .  The flow was on an i* t e rmi t t en t  b a s i s .  

'e .  Est imated.  from a concen t r a t i on  of 140 gCi/cc.  
f .  Tritium:krypton r a t i o  assumed t o  be  2 : l .  
g. Due t o  i n t e r m i t t e n t  flow, t h e  krypton chamber d i d  n o t  see equi l ib r ium concent ra t ion .  
h'. Two e n t r i e s  are .made because t h e r e  were two d i s t i n c t  flow per iods .  
i. The c a l i b r a t i o n  appe.ared t o  change on f h e  STALLKAT. Two d i f f e r e n t  c a l i b r a t i o n  f a c t o r s  were used.  

The gas' flow was continuous. 
j. Bel i eved  due t o  STALLKAT t roub le s .  1 

Average Concentrat ions ( p C i / c c ) >  
I 

1 
vol .  of F la red  

/ Gas ( f t 3 )  

I 
1 2.0 x 106 
/ 1 . 8  x lo6  
I 
I 
i 

1 1.2 x l o 6  

1 
1 1.9 x l o 4  
1 

i lo7 

Date 

Gctober 7, 
19 70 

October 6 ,  
19 70 

October 7,  
19 70 

October 23,  
19 70 

Krypton 
Chamber ' 

--- 
-- 

--- 

--- 
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Curies  Releasgd 
i n  F la red  Gas 

Event 

Flow through DWC 
h 

' 

Flow through DWC ' 

Flow througli DWC' 

Flush t h e  w e l l  

TOTALS 

5 ~ r  

8. 7b 
b 

6 . 3  

1 6 ~  

5 .O 
b 

0.06 

52.3 

. ST ALLKAT 
3~ 

20 

3 lb 

9 . 6  
b 

0.12 

119 

8 5 ~ r  . 

15 1 
129 

138/138~ 

14 5 

110 

. '  3~ . 

292 
415 

191/32si 

281 

1130' 



CHAPTER VII 

ONS ITE FLU) IOLOGICAL SAFETY 

7 . 1  BACKGROUND 

E I C  was ass igned by t h e  AEC/NV under Contract  AT(26-1)-294 t o  
provide t he  o n s i t e  r ad io log i ca l  s a f e ty  support  f o r  P r o j e c t  Rulison. 
Radiological  support  s e rv i ce s  inc luded  t h e  following a c t i v i t i e s :  

A. I n s t a l l a t i o n  and opera t ion  of the  Remote Area Monitoring System 
(RAMS) around SGZ- f o r  e f f l u e n t  documentation and hazards  evalua- 
t i o n  (detonation phase only) 

B. Around-the-clock s i t e  su rve i l l ance  by c e r t i f i e d  r a d i a t i o n  moni tors  
. . 

C'. Environmental- sampling 

D. Operation of o n s i t e  sample preparat ion and r a d i o l o g i c a l  measure- 
ments t r a i l e r s  

E. I n s t a l l a t i o n  and operat ion o f  continuous e f f l u e n t  monitoring 
systems during postdetonat ion a c t i v i t i e s  

F. Radiat ion a r e a  access  con t ro l  

G. Personnel dosimetry 

H. Instrument maintenance and c a l i b r a t i o n  

I. Control  of r ad ioac t ive  and contaminated ma te r i a l s  and equipment 

J.  Report .p repara t ion  (included da i ly  r e p o r t s  . t o  open f d l e  during 
pos t sho t  a c t i v i t i e s )  

K. Maintaining the  c a p a b i l i t y  t o  respond t o  r a d i a t i o n  i nc iden t s  of 
an  emergency na ture  . . 

Onsi te  opera t ions  began 'on Apr i l  21, 1969, wi th  the  a r r i v a l  of the  
EIC p r o j e c t  Manager and t h e  radiological .  measurements t r a i l e r .  The 
E I C  operat ions  continued o n s i t e  u n t i l  a  four-month delay i n  t h e  
r ead ines s  da te  was announced. The E I C  personnel  r e s ~ e d  opera t ions  
o n s i t e  on August 7, 1969, remaining u n t i l  the week fol lowing t h e  
detonat ion.  Subsequently, u n t i l  chimney r e e n t r y  began', s u r v e i l l a n c e  . 

w a s  continued on a  monthly t r i p  basis .  

Beginning with the  de tona t ion  phase,  and du'ring a l l  opera t ions  
through completion of t h e  production t e s t i n g ,  t he re  were one o r  
more AEC/NV r e p r e s e n t a t i v e s  a t ' t h e  Rulison loca t ion  represen t ing  
DON0 and the  Radio log ica l  Operations,  Divis ion (ROD). The ROD 
r e p r e s e n t a t i v e  coordinated and continuously evaluated the o n s i t e  
and o f f s i t e  r a d i o l o g i c a l  monitoring and sampling programs. 



. 
7.2 EFFLUENT DOCUMENTATION 

7.2.1 Detonation Phase 
.. . 

Eigh t  RAMS d e t e c t o r s  were i n s t a l l e d  i n  a c i r c u l a r  a r r a y  around 
SGZ. Each d e t e c t o r  was approximate ly  300 f e e t  from S G Z .  One . 

RAMS u n i t  was p laced on t h e  SGZ wel lhead and one u n i t  was 
l o c a t e d  i n  t h e  CP a r e a .  

A l l  RAIB u n i t s ,  inc lud ing  t h e  SGZ wellhead u n i t ,  , surv ived  the  
ground shock. No r a d i a t i o n  level  above normal background was 
d e t e c t e d  by any of these  u n i t s .  

A gamma s c i n t i l l a t i o n d e t e c t i o n  sys tem w i t h  a n  a s s o c i a t e d  
s t r i p  c h a r t  r e a d o u t .  was i n s t a l l e d  on t h e  wellhead p r i o r  t o  
t h e  s i t e  being placed i n  a  c a r e t a k e r  s t a t u s . .  Action guide- 
l i n e s  were e s t a b l i s h e d  f o r  i n d i c a t e d  r a d i a t i o n  l e v e l s  i n  
excess  of 3 m i l l i r o e n t g e n  per hour  above background. This 
u n i t  w a s  read a t  weekly: i n t e r v a l s .  

7.2.2 Reentry D r i l l i n g  

The r e e n t r y  d r i l l i n g  o p e r a t i o n  was designed t o  r e e n t e r  t h e  
chimney by e n t e r i n g  the  R-EX and d r i l l i n g  o u t  the  hanger and 
s e t t i n g  a whipstock a t  6,575 f e e t ,  then  completing t h e  w e l l  
by hanging a  4 112-inch l i n e r  t o  t h e  f r a c t u r e  zone ( see  
F i g u r e  6) . D r i l l i n g  o p e r a t i o n s  commenced on A p r i l  28,  1970, 
and w e r e  completed i n  July  1970.  

EIC i n s t a l l e d  monitoring sys tems and analyzed d r i l l i n g  f l u i d s  
f o r  r a d i o a c t i v i t y .  P r io r  t o  t h e  start of  d r i l l i n g ,  E I C  i n -  
s t a l l e d  and c a l i b r a t e d  sys tems t o  con t inuous ly  monitor a l l  
d r i l l i n g  mud, c h i p s ,  and g a s .  Remote moni tors  f o r  e x p l o s i v e  
g a s  mix tu res  around the  d r i l l  r i g ,  t a n k s ,  and exhaust  a i r  

-- ---- - - ----- 
venti l-at ion- s y s  tem-were-ins tal-led -and-continuously- operated------------ 
by  E I C  personnel .  A l l  moni tor ing sys tems  w e r e  equipped w i t h  
alarms t o  t r i g g e r  a p r e s e t  warning l e v e l  a t  which time t h e  
cause  o f  t h e  alarm was i n v e s t i g a t e d  and repor ted  t o  t h e  
o n s i t e  LASL and AEC/NV ROD r e p r e s e n t a t i v e .  

Onsite r a d i o l o g i c a l  a n a l y s i s  c a p a b i l i t y  w a s  provided by a  
r a d i o l o g i c a l  a n a l y s i s  l a b o r a t o r y  t ra i ler ;  t h i s  trailer con- 
t a i n e d  gamma s c i n t i l l a t i o n  d e t e c t o r s  w i t h  a  mul t ichannel  
a n a l y z e r ,  a gas  f low p r o p o r t i o n a l  a l p h a  and b e t a  coun te r ,  
and a l i q u i d  s c i n t i l l a t i o n  s p e c t r s m e t e r .  Sample p r e p a r a t i o n  
f a c i l i t i e s  were housed i n  a s e p a r a t e  t rai ler .  I n  a d d i t i o n ,  
a n  o x i d i z e r  was provided t o  complete ly  combust p e r i o d i c  
samples of o r g a n i c  m a t e r i a l s  and n a t u r a l  gas from which t h e  
wa te r  of combustion was c o l l e c t e d  and analyzed f o r  t r i t i u m .  

A d d i t i o n a l l y ,  p o r t a b l e  r a d i a t i o n  d e t e c t o r s  and i n d u s t r i a l  
hyg iene  'hazard .de tec t ion  equipment f o r  t o x i c  and e x p l o s i v e  
gases  was provided. by EIC'. 



Immediately, problems with r ig-associated f l u i d s  (mostly o i l y  
r i g  wash down w a t e r ,  r a i n  o r  melt ing snow, d i e s e l  o i l ,  and 
mud) were encountered before being discharged. Detect ion of 
contaminated f l u i d s  was accomplished by: 1)  pe r iod ica l ly  
checking mud samples f o r  t r i t i u m  o r  gross gamma a c t i v i t y ,  
2) continuously looking a t  off-gas f o r  t r i t i u m  and krypton- 
85, and 3) us ing  a gamma d e t e c t o r  over the shaker t a b l e  which 
was capable of d e t e c t i n g  krypton-85. 

No d e t e c t a b l e  a c t i v i t y  was found i n  the  mud o r  water  displaced 
from the  annulus  between the  production tubing and t h e  casing. 
A s  a p recau t ion  measure before  r e l e a s e ,  t h e  containment s t a c k  
and shroud were removed and monitored. The Christmas t r e e  was 
i n s t a l l e d  i n  p repara t ion  f o r  a b r i e f  flow test through the  
DWC u n i t .  (See Figures  29 and 30.) 

I 

7.2.3 C a l i b r a t i o n  F l a r i n g  

A s  an e x t r a  p recau t ion ,  a l l  water was assayed. Two 500-gallon 
tanks and a 9,000-gallon tank were provided f o r  t h i s  purpose. 

O b j e c t i v e s ~ t o  be  accomplished during f l a r i n g  opera t ions  were 
t o  : 

Samples, swipes,  and a i r  and vapor samples i n  t h e  work a r e a  
checked ou t  nega t ive .  The hole  w a s  completed wi th  no f u r t h e r  
r a d i a t i o n  i n d i c a t i o n  although explosive mixtures w e r e  de tec ted  
i n  the  shroud. 

a. C a l i b r a t e  and check o u t  instrumentat ion systems 

b. Acquire o f f s i t e  r ad io log ica l  d a t a  from samples co l l ec ted  
i n  t h e  downwind t r a j e c t o r y  of the  pluine 

c. Obtain ra in-out  da ta  

d. Obtain plume rise d a t a  

e. Obtain a c t u a l  concentrat ions of tritium and krypton-85 
wi th in  the  e f f l u e n t  plume 

f .  Compare o n s i t e  instrumentat ion d a t a  wi th  a c t u a l  i so top ic  
concen t ra t ions  found i n  downwind samples 

After the  d r i l l  r i g  was removed, the.EIC continuous remote 
monitors were deac t iva ted  o r  moved t o  d i f f e r e n t  loca t ions  
(e. g . , t h e  f l a r e  l i n e )  . 
To monitor e f f l u e n t  flow through t h e  f l a r e  l i n e ,  a f r a c t i o n  
of t h e  t o t a l  gas  flow was d ive r ted ,  d r i ed ,  and passed 
through a s p e c i a l  chamber (STALLKAT) where t r i t i u m  and 
krypton-85 were measured and the  r e s u l t s  recorded. Liquids 
(water and hydrocarbons) separa ted  from the  sampled gas 



FIGURE 29. THE R-EX WELLHEAD AND ATTACHED CHRISTMAS TREE 

88 



FI-GURE 30. THE R-EX WELLHEAD 
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w e r e  analyzed , f o r  trit.ium and f i s s i o n  products  t o  document 
such r e l e a s e  i n  t h e  g a s  going t o  t h e  f l a r e  s t a c k .  The l a r g e r  
por t ion  of t h e s e  l i q u i d s - w e r e  removed by t h e  s e p a r a t o r  and 
were s to red  in steel tanks  u n t i l  analyzed f o r  t r i t i u m , ' g r o s s  
b e t a  and gamma-emitters before being r e i n j e c t e d  i n t o  t h e ' f l a r e .  
A gross  gamma s c i n t i l l a t i o n  d e t e c t o r  was a l s o  mounted on t h e  
f l a r e  l i n e  and set t o  alarm i f  any unexpected r e l e a s e  of 
f i s s i o n  p roduc t s  occurred.  

The next  two f l a r i n g  opera t ions  were performed between 
October 5 and October 7 ,  1970, and on October 27,  1970. The 
f i r s t  o p e r a t i o n  o r  t e s t  took t h r e e  days and w a s  made f o r  t h e  
purpose of c a l i b r a t i n g  the  EPA/NERC off  s i te  s u r v e i l l a n c e  
.program. Track ing  and measurement of gaseous r a d i o a c t i v e  
e f f l u e n t s  w e r e  c a r e f u l l y  done t o  confirm t h a t  t h e  p roduc t ion  
t e s t i n g  p rograp  could be c a r r i e d  o u t  wi th  assurance  t h a t  t h e  
h e a l t h  and s a f e t y  of t h e  nearby popula t ion would be p ro tec ted .  
The volume of  g a s  which f l a r e d  dur ing t h i s  three-day per iod 
'wae approximately 13 MMSCF. 

During the  October 19  70 t e s t s ,  t h e  fo l lowing meteoro log ica l  
' condi t ions  and f l a r i n g  r a t e s  occurred:  1 )  an  upslope dra inage 

case whi le  f l a r i n g  a t  - a  r a t e  o f .  15 MMCF p e r  day,  and 2) bo th  
an upslope d r a i n a g e  case  and a noc tu rna l  i n v e r s i o n ' c a s e  a t  a 
r a t e  of 10 MMCF p e r  day. 

SITE ENVIRONMENTAL SURVEILLANCE 

7.3.1 Detonation Phase  

Samples of w a t e r ,  s o i l ,  and v e g e t a t i o n  w e r e  c o l l e c t e d  p r i o r  
t o  t h e  d e t o n a t i o n  t o  e s t a b l i s h  t h e  background r a d i o l o g i c a l  

- condition--of --the-site-.-Pre--and-pos t d e t o n a t i o n  - p r e c i p i t a t i o n  
samples w e r e  c o l l e c t e d  by USGS. 

7.3.2 Reentry D r i l l i n g  

Samples of w a t e r ,  s o i l ,  and v e g e t a t i o n  w e r e  c o l l e c t e d  p r i o r  
t o ,  during,  and a f t e r  completion oE d r i l l i n g  o p e r a t i o n s .  I n  
add i t ion ,  cont inuous  a i r  samples were c o l l e c t e d  d u r i n g  t h e  
d r i l l i n g  o p e r a t i o n s .  

7.3.3 C a l i b r a t i o n  F l a r i n g  and Production T e s t i n g  

.Samples of w a t e r ,  s o i l ,  and v e g e t a t i o n  were analyzed p r i o r  
t o  the  s tart  of  f l a r i n g ,  dur ing c a l i b r a t i o n . f l a r i n g  and 
p e r i o d i c a l l y  dur ing  and a f t e r  each product ion t e s t .  P r e c i p i -  
t a t i o n  samples w e r e  taken dur ing  b o t h  t h e  c a l i b r a t i o n  f l a r i n g  
and product ion t e s t i n g .  



7 . 4  CONTROL OF RADIOACTIVE SOURCES, 'MATERIALS, AND 'EQUIPMENT 

A l l  r a d i o a c t i v e  sou rces  brought o n s i t e  were en t e red  i n  t h e  source  
c o n t r o l  l og ;  con ta ine r s  were checked f o r  adequacy and appropr i a t e ly  
s to red .  The d r i l l  r i g  and a s s o c i a t e d  equipment were decontaminated 
p r i o r  t o  being r e l e a s e d  from t h e  s i t e .  A l l  equipment and mater ia l .  
were surveyed and swiped t o  a s s u r e  t h a t  they were below the  c r i t e r i a  
f o r  u n r e s t r i c t e d  o f f s i t e  r e l e a s e .  

Although acces s  c o n t r o l  was r e s t r i c t e d  dur ing  t h e  d r i l l i n g  and f l a r i n g  
ope ra t ions ,  an  area immediately around t h e  d r i l l  r i g  w a s  de l inea t ed  
and r a d i o l o g i c a l  c o n t r o l  measures such a s  app ropr i a t e  dress-out 
requirement and monitor ing of personnel  were e s t a b l i s h e d  a s  p a r t  of 
t he  contaminat ion c o n t r o l  procedures .  Th i s  same procedure was followed 
f o r  c e r t a i n  a r e a s  such as the  f l a r e  s t a c k ,  decontamination pads,  and 
the  R-E a r e a  when cond i t i ons  w a r r a n t e d - i t .  

A l l  waste  m a t e r i a l s  w i th  'contamination l e v e l s  approaching c r i t e r i a  
were a p p r o p r i a t e l y  packaged and. s t o r e d  f o r  d i s p o s a l  a t  t h e  end of 
t h e  p r o j e c t .  

7.5 PERSONNEL DOSIMETRY 

7.5.1 Detonat ion Phase 

Film badges were i ssued  t o  personnel  i n  t h e  i n i t i a l  SGZ 
reen t ry  p a r t y  and a d d i t i o n a l  badges were a v a i l a b l e .  

Urine samples were c o l l e c t e d  from t e n  E I C  monitors p r i o r  t o  
t h e  de tona t ion  t o  e s t a b l i s h  i n d i v i d u a l  background l e v e l s .  
None' were c o l l e c t e d  a f t e r  t h e  de tona t ion ,  s i n c e  t h e r e  was no 
r e l e a s e  of r a d i o a c t i v i t y .  

7.5.2 Reentry D r i l l i n g ,  C a l i b r a t i o n  F l a r i n g ,  and Product ion ' ~ e s t i n g  

A l l  personnel  e n t e r i n g  c o n t r o l l e d  a r e a s  a t  t h e  Rulison s i t e  
were i s sued  TLDs which were eva lua ted  on a  monthly b a s i s  
w i th  a  TLD r eade r  l oca t ed  i n  t h e  acces s  c o n t r o l  trailer. 

A r o u t i n e  u r i n e  b ioassay  program' f o r  d e t e c t i o n  of p o s s i b l e  
t r i t i u m  exposures  was e s t a b l i s h e d  du r ing  these  a c t i v i t i e s .  
Urine specimens were c o i l e c t e d  pe . r iod ica l ly  from a l l  person- 
n e l  r o u t i n e l y  working. i n  t h e  s i t e - c o n t r o l l e d  a r e a s .  

7.6 INSTRUMENT MAINTENANCE . . 
. . 

The. ins t rument  r e p a i r  a r e a  provided t h e  c a p a b i l i t y  f o r  o n s i t e  
maintenance and c a l i b r a t i o n  of a l l  r a d i a t i o n  d e t e c t i o n  ins t ruments  
and measurement systems. 



7.7 RESULTS 

7.7.1 Detonat ion Phase 

Monitoring and s u r v e i l l a n c e .  a c t i v i t i e s  i n d i c a t e  t h a t  t h e r e  
was no r e l e a s e  of r a d i o a c t i v i t y  t o  t h e  atmosphere a s  a 
r e s u l t  o f  . t h e  Rulison .de t o n a t i o n .  

Reentry D r i l l i n g  

T h e . o r i g i n a 1  p lan  of r e e n t r y  c a l l e d  f o r  c leanout  of t h e  
emplacement ho le  followed by d r i l l i n g  i n t o  t h e  chimney. S i x  
'days fo l lowing  the  de tona t ion ,  i n c r e a s i n g  gas  p re s su re  was 
measured i n s i d e  t h e  Christmas Tree on' t h e  emplacement ho le  , 

cas ing .  Samples of  t h i s  gas  showed t h a t  i t  con ta ined ' r ad io -  
a c t i v i t y .  Under t h e s e  c o n d i t i o n s  an exp los ive  mixture of 
n a t u r a l  gas  and gaseous r a d i o a c t i v i t y  would have t o  be  d e a l t  
w i t h  from t h e  very  onse t  of  t h e  o p e r a t i o n .  A s  a r e s u l t ,  an 
a l t e r n a t e  r e e n t r y  rou te  was chosen through t h e  R-EX. 

As p rev ious ly  noted i n  Chapter  . 6 ,  t h e  r a d i o l o g i c a l  monitor ing 
systems employed during t h e  fo l lowing  o p e r a t i o n a l  phases a r e  
summarized i n  Table 2 .  These i t e m s ,  except  t h o s e  wi th  a d 
f o o t n o t e ,  were r epo r t ed  d a i l y  t o  t h e  Rulison Open F i l e .  

Reentry commenced on A p r i l  28, 1970. On J u l y  26, 1970, t h e  
w e l l  began t o  f low and was immediately s h u t  i n  and c o n t r o l l e d  
by main ta in ing  a s u f f i c i e n t  h y d r o s t a t i c  head of d r i l l i n g  
f l u i d  t o  suppress  the  gas p re s su re .  A s  o p e r a t i o n s  cont inued,  
occas iona l  smal l  p u f f s  of  gas  were r e l e a s e d  which were 
immediately drawn o f f  by t h e  exhaus t  v e n t i l a t i o n  system. A 
summary of t h e s e  minor r e l e a s e s  h a s  been presented  i n  Table 
5 ,  Chapter  6 .  

-On-August-1-,-1970,-the-first-major-releasewas made when t h e  
w e l l  was test-f lowed through t h e  f l a r e  s t a c k  f o r  30 minutes .  
Th i s  r e l e a s e  was performed t o  de te rmine  t h e  r e l i a b i l i t y  of 
t h e  o n l i n e  monitor ing systems f o r  comparison w i t h  representa-  
t i v e  samples s e n t  o f f s i t e  f o r  l a b o r a t o r y  a n a l y s i s  of t h e  
chemical components and r a d i o a c t i v i t y .  Ons i te  monitor ing of 
t h e  gas  gave an es t imated  concen t r a t ion  of 2 t o  3 pCi/cc of 
krypton-85. Although t h e  o n s i t e  d a t a  f o r  gaseous t r i t i u m  
(hydrogen and hydrocarbons) a s  measured by t h e  STALLKAT was 
s t a t i s t i c a l l y  poor ,  t h i s  t r i t i u m  concen t r a t ion  w a s  es t imated  
t o  b e  s i m i l a r  t o  t h a t  of krypton-85. Both t h e  krypton-85 and 
t r i t i u m  concen t r a t ions  were cons ide rab ly  l e s s  t han  t h e  shut -  
down a c t i o n  guide va lues  ( see  Appendix G) . Laboratory a n a l y s i s  
of two g a s  samples by I s o t o p e s  gave concen t r a t ions  of 2;3 
pCi/cc f o r  both krypton-85 and gaseous t r i t i u m  i n  the  f i r s t  
sample and 1 .8  pCi/cc f o r  bo th  t h e  krypton-85 and gaseous 
tritium i n  the  second sample. Radiochemical a n a l y s i s  was a l s o  
psrformed by LIL a t  Livermore, C a l i f o r n i a ,  and EPAINERC a t  



C 

Las Vegas, Nevada. Average co c e n t r a t i o n  of the  r a d i p a c t i v e  9, c o n s t i t u e n t s  r epo r t ed  by L L ~  ( c o r r e c t e d ,  f o r  decay t o  t i m e  
of de tona t ion)  were a s  fo l lows:  

I so tope  @ i / ~ t d  cc  

Tr i t ium 1.76 x  10'~ 
Krypton-85 1.50 x  
Carbon-14 0.14 x  
Argon-39 1.4 ' x ' 1 0 - ~  
Argon-37 1.07 x  
Radon-222 0.03 x  10'~ 

No p a r t i c u l a t e  r a d i o a c t i v i t y  r e s u l t i n g  from t h e  nuc lea r  
exp los ive  was de t ec t ed  i n  thd gas samples from t h e  Rulison 
w e l l .  

O f f s i t e  l a b o r a t o r y  a n a l y s i s  of grab samples performed by 
EPA, LLL, and I so topes  compared favorably  wi th  E I C  o n l i n e  
monitor ing.  

No f u r t h e r  a t tempt  to  accomplish a  major flow from t h e  w e l l  
was made u n t i l  August 1 3 ,  1970, t h e  day scheduled for  t h e  
i n i t i a l  c a l i b r a t i o n  f l a r i n g .  

Only background l e v e l s  of  r a d i o a c t i v i t y  were d e t e c t a b l e  on 
environmental samples ga thered  dur ing  and immediately a f t e r  
t h e  r e e n t r y  d r i l l i n g .  

C a l i b r a t i o n  F l a r i n g  

During p r e p a r a t i o n  f o r  t h e  c a l i b r a t i o n  f l a r i n g ,  s e v e r a l  
anomalies were observed i n  t h e  behavior  of t h e  w e l l .  I n  th,e 
process  of determining t h e  cause  of t h e  anomalies i t  became 
necessary  t o  i n t e r m i t t e n t l y .  flow t h e  w e l l  f o r  s h o r t  per iods  
( l e s s  than one hour  each) dur ing  t h e  n e x t  s e v e r a l  days. A 
summary of t h e  minor and major r e l e a s e s  has  been presented  
i n  Tables  5  and 6 of Chapter  6.  A s  a r e s u l t  of t h e s e  problems, 
c a l i b r a t i o n  f l a r i n g  was . rescheduled  f o r  August 1 8 ,  1970. 

On'August 1 8 ,  1970, i n i t i a l  a t t empt s  were made t o  conduct 
t h e  c a l i b r a t i o n  f l a r i n g .  A t  11:36 a.m. MDT f l a r i n g  commenced 
and achieved an e s t ima ted  f low r a t e  of  17  x  l o 6  cubic f e e t  
per  day which l a s t e d  f o r  f i v e  minutes .  The flow then s t e a d i l y  
decreased  and a t  the  end of  20 minute's an au tomat ic  s a f e t y  
va lve  s h u t  i n  t h e  we l l .  High l i n e  p r e s s u r e ,  caused by mud and 
c h i p s  plugging t h e  s e p a r a t o r ,  had a c t i v a t e d  t h e  s a f e t y  va lve .  

~?ucRL-50986, "Gas Analys is  Resu l t s  f o r  P r o j e c t  Rul i son  C a l i b r a t i o n  
F l a r i n g  Samples, " C . ,. F. Smith , January 7, 1971. 
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Remedial e f f o r t s  were undertaken from August 18 ,  1970,  t o  
October 4 ,  1970, t o  remove t h e  o b s t r u c t i n g  m a t e r i a l  from t h e  
w e l l  and system. During t h i s  p e r i o d ,  a number of s h o r t  dura- 
t i o n  r e l e a s e s  were made wh i l e  a t t empt ing  t o  improve the  w e l l  
flow. On August 24, 1970 ,  t h e  f low from t h e  w e l l  ceased com- 
p l e t e l y  and a d r i l l  r i g  was brought  i n  t o  r e e s t a b l i s h  t h e  
w e l l .  Release d a t a  is ,summarized i n  Tables  5 and 6 i n  Chapter 
6.  

During t h e .  foregoing and subseque i t  f l a r i n g s , .  t h e r e  was a 
s t eady  product ion of contaminated water  and l i q u i d  hydrocar- 
bon d i s t i l l a t e s  from the  s e p a r a t o r .  These were accumulated 
i n  s e p a r a t e  hold ing  tanks f o r  sampling t o  determine t h e  d i s -  
posa l  method. Samples of these.  f l u i d s  i n d i c a t e d  t h a t  t r i t i u m  
and a s l i g h t  t r a c e  of absorbed krypton-85 were p re sen t  and 
t h a t  f l a r i n g  of t h e s e  l i q u i d s  could  be  performed wi thout  
exceeding the r e l e a s e  c r i t e r i a .  The combined r a d i o a c t i v i t y  
an'd l i q u i d s  were r e l ea sed  t o  t he  environment by i n j e c t i n g  
vapor ized  o r  atomized water  o r  a s m a l l  s p ray  of t h e  l i q u i d  
hydrocarbons i n t o  t h e  f l a r e .  During pe r iods  when t h e  Rulison 
w e l l  was s h u t  i n ,  t h i s  f l a r i n g  o p e r a t i o n  was c a r r i e d  on by 
us ing  commercially a v a i l a b l e  n a t u r a l  gas .  Release a c t i v i t i e s  
a r e  summarized i n  Table 4 of Chapter  6.  

. During i n i t i a l  i n j e c t i o n s  of t h e  water  and hydrocarbon 
d i s t i l l a t e s ,  problems were encountered i n  a d j u s t i n g  a proper  
flow t o  achieve t o t a l  v a p o r i z a t i o n .  A s  a r e s u l t ,  l i m i t e d  
11 r a inout1 '  of t r i t ium-contaminated l i q u i d s  occurred w i t h i n  
approximately'  100 f e e t  of the. s t a c k .  Also,  dur ing  t h i s  

' per iod  a snow storm occurred  and low-level t r i t i u m  a c t i v i t y  
' w a s  measured i n  t he  "snowout" w i t h i n  approximately 300 f e e t  

. of t h e  s t a c k .  S o i l ,  vege ta t ion ,  and snow' samples' gave an 
e s t i m a t e  of l e s s  than 43 m C i  of t r i t i u m  depos i ted  over  t h e  

- - . - -  .. . - - -. - . -. . af  fec-t-ed _ar-ea-f rom these  i n c i d e n t s .  _ - .  - _ _ -  - -  
-- - - - - -- -- - -  -~ -- 

From October 4 through 7 ,  1970, a w e l l  comple t ion /ca l ib ra t ion ,  - 

f l a r i n g  ope ra t ion  w a s  conducted. Continuous o n l h e  monitor- 
i n g  of a l l  r e l e a s e s  was performed o n s i t e  i n  a d d i t i o n  t o  
p e r i o d i c  grab samples which were s e n t  t o  t h r e e  o f f s i t e  
l a b o r a t o r i e s .  Resu l t s  from t h e s e  f o u r  methods cont inued t o  , 

compare favorably.  Concent ra t ions  were e s s e n t i a l l y  t he  same 
a s  t hose  c i t e d  e a r l i e r .  Toward t h e  end of t h i s  pe r iod ,  i t  
appeared t h a t  t he  concen t r a t ions  of krypton-85 and t r i t i u m  
were b e g i n n i n g . t o  d e c l i n e .  (See Tables  5 and 6 of Chapter 6 . )  

' 

.With t h e  except ion  of occas iona l  downwind a ir  samples and 
s o i l  samples from known s p i l l  a r e a s ,  t h e  o n s i t e  environmental 
monitor ing showed mainly background l e v e l s  of r a d i o a c t i v i t y  
dur ing  and a f t e r  c a l i b r a t i o n  f l a r i n g .  The only  r a d i o a c t i v i t y  
found i n  the' above background samples was t r i t i u m  and t h e  
concen t r a t ion  was only a s m a l l  f r a c t i o n  of  t h e  r a d i a t i o n  
concen t r a t ion  guide f o r  occupa t iona l  workers a s  given i n  
AECM 0524. 



7.7.4 Product ion Tes t i n q  

During t h e  f i r s t  product ion t e s t  (high-rate  f l a r i n g )  , 
approximately 420 c u r i e s  of krypton-85, 620 c u r i e s  of t r i t i u m ,  
0.9 c u r i e s  of carbon-14, and 0.00004 c u r i e s  of mercury-203 
were r e l e a s e d  t o  t he  environment.  Rad ioac t iv i ty  concen t r a t ions  
i n  t he  n a t u r a l  gas  ( a f t e r  t h e  s e p a r a t o r )  ranged from about 145 
p c i / c c  of krypton-85, 185 ~ c i / c c  of t r i t i u m ,  and 0.35 pCi/cc 
of carbon-14 a t  t he  s t a r t  of f l a r i n g  t o  about 125 pCi/cc of 
krypton-85, 160 p ~ i / c c  of  t r i t i u m ,  and 0.30 pCi/cc of carbon- 
14 a t  t he  end of t he  t e s t .  Carbon-14, mercury-203, and p a r t  of 
t h e  t r i t i u m  were neutron a c t i v a t i o n  products  produced a t  t h e  
t ime of t h e  nuc lea r  de tona t ion .  Due t o  t he  presence of snow, 
no s o i l  o r  vege ta t ion  samples were c o l l e c t e d .  However, snow 
samples showed tritium l e v e l s  ranging  from background t o  a 
maximum of 1 ,800  pCi/ml of moisture2 i n  a  s i n g l e  day's sample 
taken 20 ya rds  from the  f l a r e  s t a c k  a f t e r  a  short- term a c c i -  
d e n t a l  e x t i n c t i o n  of t h e  f l a r e  ( a s  a  r e s u l t ,  a  spray of 
t r i t i a t e d  water  f e l l  i n  t h e  immediate a r ea  around the  f l a r e  
s t a c k )  . 
During t h e  second product ion  t e s t  ( in te rmedia te - ra te  f l a r i n g ) ,  
approximately 320 c u r i e s  of krypton-85, 390 c u r i e s  of t r i t i u m ,  

. . 0.7 c u r i e s  of carbon-14, and 0.00003 c u r i e s  of mercury-203 
were r e l e a s e d  t o  . the environment.  

Rad ioac t iv i ty  concen t r a t ions  i n  t h e  n a t u r a l  gas ( a f t e r  t h e  
s e p a r a t o r )  ranged from about  125 pCi/cc of krypton-85, 1 5 0  
p ~ i / c c  of t r i t i u m ,  and 0.28 p c i / c c  of carbon-14 a t  t h e  s t a r t  
of f l a r i n g  t o  about  90 p c i / c c  of  krypton-85, 100 p c i / c c  of 
t r i t i u m ,  and 0.23 p c i / c c  of carbon-14 a t  t h e  end of t h e  test. 
Due t o  snow, no s o i l  o r  v e g e t a t i o n  samples were c o l l e c t e d .  
However, t r i t i u m  i n  snow samples ranged from background t o  
a maximum of 5 ,100  p ~ i / m l  of mo i s tu re  i n  a s i n g l e  day ' s  
sample taken 20 yards  from t h e  f l a r e  s t a c k  ( a f t e r  a  s h o r t -  
term r a i n o u t  of t r i t i a t e d  water  from t h e  f l a r e )  . 
During t h e  t h i r d  product ion  t e s t  (long-term f l a r i n g ) ,  
approximately 270 c u r i e s  of 'k rypton-85 ,  1 ,490 c u r i e s  of 
t r i t i u m , ' 0 . 8  c u r i e s  of carbon-14, and 0.00003 c u r i e s  of 
mercury-203 were r e l e a s e d  t o  t h e  environment. Rad ioac t iv i ty  
concen t r a t ions  ' i n  the  n a t u r a l  gas  ( a f t e r  t h e  s e p a r a t o r )  
ranged from about  80 pCi/cc of kryptofi-85., 90 pCi/cc of 
t r i t i u m ,  and 0.19 p c i / c c  of carbon-14 a t  t h e  s t a r t  of f l a r i n g  
t o  about  2.8 p c i / c c  of krypton-85, 3 . 3 . p ~ i I c c  o f . ' t r i t i u m ,  'and 
0.07 p c i / c c  of carbon-14 a t  t h e  end of t h e  test. Due t o  snow, 
no soil o r  v e g e t a t i o n  samples w e r e  c o l l e c t e d  during t h e  test. 
However, t r i t i u m  i n  snow samples ranged from s l i g h t l y  above 

. background t o  a  maximum of 920 pCi/ml of mois ture  i n  a  sample 
taken  20 ya rds  from the  f l a r e  s t a c k .  

 his compares w i th  t h e  r a d i o a c t i v i t y  concen t r a t ion  guide of 1 ,000 pCi/ml 
f o r  ' t r i t i u m  i n  d r ink ing  water  f o r  t h e  g e n e r a l  of f s i t e  populat ion.  



. . 

A t  no time dur ing  the  e n t i r e  product ion  t e s t i n g  d id  o n s i t e  
r a d i a t i o n  s u r v e i l l a n c e  d e t e c t  any Ru l i son - re l a t ed . r ad io -  
a c t i v i t y  i n  t he  environment,  o t h e r  than  t r i t i u m .  Typ ica l ly ,  . 

the  atmospheric concen t r a t ions  were l e s s  t han 'one -mi l l i on th  
the  t r i t i u m  and krypton-85 concen t r a t ions  i n  t h e  gas .  Thus, 
occupat iona l  exposures  were n o t  measurably d i f f e r e n t  from 
background. This  conclus ion  i s  supported by t h e  r e s u l t s  of 
the TLD and u r i n e  b ioassay  programs. 

I 7.7.5 Personnel  Dosimetry 

I There were' no personnel  r a d i a t i o n  exposures  dur ing  t h e  
Rulison P r o j e c t  a s  recorded by TLD and no i n t e r n a l  t r i t i u m  

4 .  

exposures  a s  i n d i c a t e d  by t h e  r o u t i n e l y  scheduled u r i n a l y s i s  . 

program. 

7 .8 SITE CLEANUP 

A genera l  s i t e  cleanup was accomplished dur ing  J u l y  1972, i n  . . 

accordance wi th  guidance rece ived  from AEC/HQ. 

S o i l  and v e g e t a t i o n  samples were c o l l e c t e d  and analyzed t o  determine 
the  d i s t r i b u t i o n  and:concentration of r e s i d u a l  contaminat ion.  A l l  
s o i l  samples were below t h e  t r i t i u m  cleanup concen t r a t ion  guide of 

c&b 
30,000 pCi/g. The maximum concen t r a t ion  obsenred i n  s o i l  was 20,000 
pCi/g. The maximum i n  v e g e t a t i o n  w a s  150  pCi/g (wet ) .  No t r i t i u m  
above background was d e t e c t e d  i n  samples of  s i t e  s p r i n g  water  and 

; s d t e  a i r  mois ture .  

Cleanup o p e r a t i o n s  r e s u l t e d  i n  two shipments o f ' t r i t i um-con tamina ted  
waste  t o  t h e  Nuclear Engineering Co., Beat ty;  Nevada, f o r  d i s p o s a l .  
The shipments cons i s t ed  of 3,000 g a l l o n s  of l i q u i d  con ta in ing  0.69 
C i  of t r i t i u m  and 33 packages of s o l i d  m a t e r i a l  e s t ima ted  t o  be  
contaminated wi th  0.073 C i  of t r i t i u m .  

- -. . _ - 

Not more than 0.03 C i  of t r i t i u m  were l e f t  a s  s o l i d i f i e d  s ludge  i n  
- t he  bottom of t h r e e  (210 bb l . )  l i q u i d  s t o r a g e  tanks .  These tanks 

were l e f t ,  a n t i c i p a t i n g  u s e  i n  t h e  f u t u r e  product ion  o f . t h e  Rulison 
we l l .  The wellhead (with p r e s e n t  logging  equipment),  s e p a r a t o r ,  
and two (10 bb l . )  hydrocarbon s t o r a g e , t a n k s  which a r e  i n t e r n a l l y  
contaminated w i t h  t r i t i u m  were a l s o  l e f t  a t  t h e  s i t e  f o r  f u t u r e  
product ion use. 

Fu r the r  d e t a i l s ' o f  t h e  c l e a n u p ' e f f o r t  w i l l  b e  publ i shed  a s  a 
s e p a r a t e  r e p o r t  a t  a l a t e r  d a t e .  



CHAPTER VIII 

OFFSITE RADIOLOGICAL SAFETY 

8.1 BACKGROUND 

The EPAINERC. was responsible for providing environmental 
surveillance to include: 

A. A determination by fixed station and mobile monitoring, and 
if necessary by aerial surveys, the extent of any contamination 
resulting from operations 

B. Maintaining a comprehensive record.of public radiation moni- 
toring data associated with the operation 

C. Ensuring continuing protection of the public health by per- 
iodic sampling of various types of environmental media, such 
as air, water, precipitation, milk, soil, vegetation, and 
animal tissues 

D. Collecting information regarding incidents which may have been 
attributed to the test program. (This included medical and 
veterinary investigations of complaints. ) 

Beginning with the drilling of the R-EX hole at the Rulison site in 
1967, USGS, under contract with the AEC, began an'extensive study 
of the geology and-hydrology at and surrounding the site. Informa- 
tion was compiled'pretest, posttest, and during'calibration and 
production flaring on the physical condition of all wells, streams, 
springs, and R-EX encountered underground water tables in addition 
to data on the chemical and radiochemical constituents of the water 
from these sources within a radius of 10 kilometers from R-EX. 
Selected hydrologic studies were made within a radius of 10 to 20 
kilometers of the R-EX. 

. . 

Results of this entire study showed no permanent change in the 
physical condition of the local hydrology including no increase of 
the .radioactive content of the water from these sources. Nine 
reports of this information were submitted to the Open File. 

During the calibration flaring and production testing phases of 
the project, the LLL Biomedical Division and the Colorado Depart- 
ment of Health carried out independent ,environmental sampling 
programs. The data proved useful and confirmed the results of the 
EPA/NERC work. Personnel from the Utah State Health Department, 
the University of Wyoming, and Colorado state and local health 
departments also assisted EPAINERC in their field activities, 
particularly during the detonation phase. USGS also provided use- 
ful information on radioactivity levels in streams and rivers in 
western Colorado. 



8.2 RADIOLOGICAL SAFETY CRITERIA 

The b a s i c  c r i t e r i a  f o r  of f  s i t e  r a d i o l o g i c a l '  p r o t e c t i o n  were thdse 
contained i n  Sec t ion  I I ' . A  of t h e  Appendix t o  t h e  AEC Manual, 
Chapter 0524. 

Guidance i n  prepar ing  t h e  o p e r a t i o n a l  s a f e t y  p l a n s f o r  P r o j e c t  
Rulison included the  fo l lowing  c r i t e r i a :  

"The o f f - s i t e  rad-safe  p l a n s  f o r  P r o j e c t  Rulison w i l l  be  based 
on t h e  assumption t h a t  t h e r e  w i l l  be  no s i g n i f i c a n t  uncon- 
t r o l l e d  r e l e a s e  of r a d i o a c t i v i t y  o f f  t h e  c o n t r o l l e d  a r e a .  The 
c o n t r o l l e d  a r e a  w i l l  be  of such a  s i z e  and shape t h a t ,  i n  t h e  
h ighly  u n l i k e l y  event  t h e r e  i s  a  s i g n i f i c a n t  uncont ro l led  
r a d i o a c t i v e  r e l e a s e ,  an  i n d i v i d u a l  l o c a t e d  a t  any p o i n t  be- 
yond t h e  boundary f o r  two hours  immediately fo l lowing  t h e  
onse t  of t h i s  pos tu l a t ed  r e l e a s e  would n o t  r e c e i v e  a  t o t a l  
r a d i a t i o n  dose t o  t h e  whole body i n  excess  of 15  rem o r  a  t o t a l  
r a d i a t i o n  dose i n  excess  of 75 rem t o  t h e  thy ro id  from iod ine  
exposure. These c r i t e r i a  a r e  provided s o l e l y  f o r  t h e  purpose of 
planning f o r  o f f - s i t e  r a d i o l o g i c a l  s a f e t y .  The i r  u s e  i n  t h i s  
r e s p e c t  i s  n o t  intended t o  imply t h a t  t h e s e  numbers c o n s t i t u t e  
accep tab le  l i m i t s  f o r  emergency doses  t o  t h e  p u b l i c  under acc iden t  
condi t ions .  I n  t h e  u n l i k e l y  event  t h e r e  i s  a s i g n i f i c a n t  uncon- 
t r o l l e d  r a d i o a c t i v e  r e l e a s e ,  every r easonab le  e f f o r t  w i l l  be  made 
t o  reduce the  exposure. Pos tevent  a c t i v i t i e s  f o r  P r o j e c t  Rulison 
w i l l  be  conducted under AEC MC 0524, Appendix 0524, Sec t ion  1A, 
I n d i v i d u a l s  i n  Cont ro l led  Areas,  and Sec t ion  I I . A ,  I nd iv idua l s  
and Popula t ion  Groups i n  Uncont ro l led  Areas;" 

8 . 3  PRESHOT CULTURAL SURVEY . . 

A d e t a i l e d  human popula t ion  and m i l k  cow census was taken  t o  a  d i s -  
- - - --- - - - _ t a n c e - o f -  25 _miles-£ rom SGZ . I n  a d d i t i o n ,  a review of  census d a t a  was 

conducted f o r  an  a r e a  25 t o  150 m i l e s  ( a  s e c t o r  between 0  and 180--- 
degrees)  from SGZ. An i n v e s t i g a t i o n  of t h e  t r a n s i e n t  popula t ion  was 
conducted i n  t h e  Rulison a r e a  d u r i n g  t h e  de tona t ion  per iod .  Surveys 
a l s o  i d e n t i f i e d  medical  p a t i e n t s  and handicapped r e s i d e n t s  i n  t h e  
a r e a  w i t h i n  9 miles from SGZ. 

8.4 COMMUNITY RELATIONS 

EPA/NERC personnel  made v i s i t s  t o  o f f i c i a l s  and i n d i v i d u a l s  i n  su r -  
rounding communities answering q u e s t i o n s ,  d i s t r i b u t i n g  p r i n t e d  
informat ion ,  and making themselves a v a i l a b l e  f o r  any f u t u r e  
ques t ions .  



I 

8.5 MEDICAL AND VETERINARY ACTIVITIES 

8.5.1 Detonation Phase 

P r i o r  t o  the de tona t ion ,  v e t e r i n a r i a n s  ' i n  t h e  wes tern  . 

Colorado and Denver a r e a s  were contac ted  by EPA/NERC and 
t h e  colorado Department of Heal th v e t e r i n a r i a n s .  The b a s i c  
program and p r o j e c t  schedule  were reviewed wi th  them, and 
ques t ions  were answered. On D-7, an EPA/NERc v e t e r i n a r i a n  
was i n  t h e  Rulison o f f s i t e  a r e a  w i t h  a  mobile l abo ra to ry  
f o r  prompt i n v e s t i g a t i o n  of any complaints  , r e l a t i v e  t o  
l i v e s t o c k  and w i l d l i f e  fo l lowing  t h e  de tona t ion .  

8.5.2 Pos tshot  A c t i v i t i e s  

During t h e  r een t ry  d r i l l i n g ,  c a l i b r a t i o n ,  and product ion 
t e s t i n g  phases,  l o c a l  v e t e r i n a r i a n s  were cont rac ted  t o  
c o l l e c t  p e r i o d i c  blood samples from l o c a l l y  owned sheep and 
c a t t l e .  The samples were used t o  monitor  t r i t i u m  l e v e l s  i n  
l o c a l  domestic l i v e s t o c k .  A v e t e r i n a r i a n  from t h e  Colorado 
Department of Health a l s o  a s s i s t e d  occas iona l ly  wi th  sample 
c o l l e c t i o n  and c o n s u l t a t i o n .  

8.6 EVACUATION 

8.6.1 Detonation Phase 

S a f e t y  measures, recommended by AEC t o  minimize p o s s i b l e  
hazards  from p red ic t ed  ground motion from de tonat ion ,  
included the  evacuat ion  of a l l  persons  from t h e  a r e a  w i t h i n  
5 mi l e s  of  SGZ. Personnel evacuated from bu i ld ings  wi th in  
t h e  5-mile r a d i u s  had t h e  op t ion  of l eav ing  t h e  a r e a  o r  
being a  d i s t a n c e  of two s t r u c t u r e  h e i g h t s  from s tanding  
o b j e c t s  a t  de tona t ion  time. (See Sec t ion  4 . 3  f o r  d e t a i l s . )  

Advice from 1 3  p r a c t i c i n g  phys i c i ans  i n  Grand Junct ion ,  
R i f l e ,  and Glenwood Spr ings  w a s  ob t a ined  regard ing  evacua- 
t i o n - p r o c e d u r e s  f o r  s i c k  and handicapped r e s i d e n t s ,  and 
arrangements were made f o r  t h e i r  suppor t  i n  any emergencies 
t h a t  might - a r i s e .  

EPA/NERC personnel  ass igned  t o  a s s i s t  i n  a r e a  evacuat ion 
a r r i v e d  i n  t h e  Rulison a r e a  s e v e r a l  days p r i o r  t o  t he  
de tona t ion .  These personnel  were d iv ided  i n t o  teams wi th  
each team being r e s p o n s i b l e  f o r  evacuat ion  w i t h i n  a  speci-  
f i c  a rea .  EPA/NERC personnel  contac ted  each r e s i d e n t  w i t h i n  
t h e i r  a r e a s  of r e s p o n s i b i l i t y  and expla ined  t h e  evacuat ion 
p l an .  Each day they v i s i t e d  every r e s idence  t o  keep them 
informed of t h e  c u r r e n t  s t a t u s  of t h e  p r o j e c t .  



The EPAINERC medical o f f i c e r  was p r e s e n t  i n  t h e  a r e a  on 
D-day t o  supe rv i se  evacuat ion  of i n v a l i d s  and t o  admin- 
i s t e r  medical a t t e n t i o n  t o  r e s i d e n t s  i f  an emergency . 

. . 
arose .  

EPA/NERC personnel  a s s i s t q d  i n  manning roadblocks a t  t he  
5-mile per imeter  on D-day. To d n i m i z e  t h e  remote possi-  
b i l i t y  of f i r e  o r  o t h e r  damage t h a t  might r e s u l t  from gas 
l i n e  o r  e l e c t r i c a l  w i r ing  damage a s s o c i a t e d  wi th  ground 
motion, t hese  u t i l i t i e s  were d isconnected  a t  evacuated 
homes by H-2 hours .  EPAINERC pe r sonne l  provided l i a i s o n  
f o r  t hese '  e f f o r t s  . 
P r i o r  t o  the  de tona t ion ,  EPAINERC personnel  a s s i s t e d  i n  
arrangements t o  be  c e r t a i n  r e s i d e n t s  of Grand Valley and 
Rulison were c l e a r  of s t r u c t u r e s .  EPAINERC a l s o  provided 
confirmation t o  t h e  CP t h a t  s t u d e n t s  had been removed from 
schools  i n  Grand Valley, Rul i son ,  R i f l e ,  and Collbran.  I n  
a d d i t i o n ,  EPAINERC personnel  provided a s s i s t a n c e  and l i a i -  
son w i t h  the  CP i n  the evacuat ion  of t h e  Union Carbide 
uranium-vanadium m i l l  near  R i f l e  and t h e  USBM complex a t  
Anvil Po in t s .  

8.6.2 Reentry D r i l l i n g  and.  C a l i b r a t i o n  F l a r i n g  

Although no r a d i o l o g i c a l  emergency was expected during 
these  pos tshot  a c t i v i t i e s ,  cont ingency plans included pro- 
v i s i o n s  f o r  evacuat ion of r e s i d e n t s  from the  Grand Valley 
and Morrisania  Mesa a reas .  No evacuat ions  were necessary,  
s i n c e  no s i g n i f i c a n t  r e l e a s e  of r a d i o a c t i v e  e f f l u e n t  
r e s u l t e d  from t h e  r een t ry  d r i l l i n g  o r  t h e  c a l i b r a t i o n  
f l a r i n g .  

8.7.1 Detonat ion Phase 

Two EPA/NERC a i r c r a f t  were a i r b o r n e  near  t he  R-E w e l l  a t  
t he  t ime of de tona t ion .  The primary a i r c r a f t  was equipped 
t o  conduct a r a d i o a c t i v e  cloud t r a c k i n g  and sampling tnis- 
s i o n  wh i l e  t h e  second a i r c r a f t  s e r v e d  a s  a  r a d i o  r e l a y  
s t a t i o n  between t h e  CP and EPA/NERC f i e l d  personnel .  

P r i o r  t o  t hese  missions,  t h e  a i r c r a f t  had made s e v e r a l  
f l i g h t s  over  t h e  ~ a t t l e m e n t  .Mesa a r e a  t o  check' f o r  
h u n t e r s  o r  o t h e r  unauthorized persons  who might h a v e .  
en t e red  t h e .  wi lderness  a r e a  nea r  t h e  ~ u l i s o h  s i te .  

8.7.2 ' C a l i b r a t i o n  . F l a r i n g  

S ince  some of . t h e  major reasons  f o r  c a l i b r a t i o n  f l a r i n g  
were centered  around behav io r  of t h e  r e s u l t i n g  plume, and 



a c t u a l  plume doncent ra t ions  and ground concent ra t ions  
d i r e c t l y  below t h e  plume, EPA/NERC a i r c r a f t  a l s o  c a r r i e d  
o u t  an ex tens ive  plume t r ack ing  and monitoring program. 

8.7.3 product ion  T e s t i n g  

A£ ter c a l i b r a t i o n  f l a r i n g ,  i t  became obvious t h a t '  a t  f l d w  
rates i n  excess of 2 MMCF per  day t h e  plume r i s e  and d i s -  
pe r s ion  were s o  l a r g e  t h a t  t h e r e  was l i t t l e  need f o r  any 
f u r t h e r  ex tens ive  a e r i a l  e f f o r t s .  However, a t  l e a s t  once 
dur ing  each .of t h e  t h r e e  . 'production tests, t h e  plume w a s  
t racked and sampled by EPAINERC a i r c r a f t  t o  a s su re  t h e  
AEC t h e r e  was no unsuspected plume behavior  which m i g h t . .  
r e s u l t  i n  h ighe r  than expected o f f s i t e  concent ra t ions  of 
t r i t i u m  and kryp ton-85. 

8.8 GROUND MONITORING 
- 

8.8.1 Detonat ion Phase 

P r i o r  t o  the  de tona t ion ,  f i e l d  personnel  spen t  f o u r  days 
f a m i l i a r i z i n g  themselves wi th  t h e  surrounding o f f s i t e  
a rea .  A l l  f i e l d  personnel  were equipped wi th  supp l i e s  f o r  
c o l l e c t i n g  environmental samples, p o r t a b l e  s c i n t i l l a t i o n  
d e t e c t o r s ,  Geiger-Mueller survey ins t ruments ,  and high- 
range i o n i z a t i o n  chamber r a t e  meters ,  a s  w e l l  as po r t ab le  
gamma rate reco rde r s ,  p o r t a b l e  a i r  samplers ,  and TLDs. 

Monitors were assigned t o  s p e c i f i c  a r e a s  i n  t h e  proposed 
downwind s e c t o r  and were d i r e c t e d  t o  become f a m i l i a r . w i t h  
populated l o c a t i o n s .  I f  . a  r e l e a s e  had occurred,  t h e  moni- , 

t o r s  were prepared t o  t ake  a c t i o n  t o  prevent  unnecessary 
exposure t o  r e s i d e n t s ,  a s  w e l l  a s  be ing  s t r a t e g i c a l l y  
loca ted  t o  document cloud passage and r e s i d u a l  radio-  
a c t i v i t y  l e v e l s .  

F i f t e e n  a i r  sampling l o c a t i o n s  i n  t h e  Ai r  Surve i l l ance  
Network (ASN) were u t i l ized . .  These s t a t i o n s  were equipped 
t o  cont inuous ly  sample a i r  w i t h  p a r t i c u l a t e  f i l t e r s  and 
a c t i v a t e d  cha rcoa l  c a r t r i d g e s .  The s t a t i o n s  were loca ted  
in t h e  fo l lowing c o r n u n i t i e s  o r  a r e a s :  

De Beque S i l t  Mesa ' 
Grand ' Valley Glenwood Spr ings  Gunnison 
Rulison Mon t r o s e  Bond 
R i f l e  carbondale Paonia 
S i l t  Mesa L e a d v i l l e  Collbran 

Seven permanent sampling sheds were a l s o  opera ted  a t  each 
of t h e  fo l lowing loca t ions :  



De Beque 
Grand Valley 
Morrisania Mesa (Clem and Duplice ~anches) 
Rifle (Urquhart Dairy) 
Nine miles south of Silt (Jackett Ranch) 
Four miles northeast of Collbran (Griff ith Ranch) 

Each of these sheds collected continuous air samples and 
continuously recorded gamma dose rates. They also had 
equipment to collect atmospheric moisture samples (molecular 
sieve samplers) for tritium analyses, a dehumidifier (used 
for rapid tritium analysis of atmospheric moisture; samples 
could be taken to Grand Junction for counting), and a preci- 
pitation collector. Integrating dosimeters (TLD) were also 
placed at each station. All sheds operated on commercial 
power and were periodically serviced by an EPAINERC monitor. 

Additional stations of the EPA/NERC permanent ASN located 
in Durango, Grand Junction, Denver, Rangely, and Pueblo, 
Colorado, were operated in support of Rulison. Data from 
other ASN stations would have been examined had a release 
of radioactivity occurred. The ASN consists of 103 stations 
throughout the western states. Air sampling results of the 
EPA/NERC Radiation Alert Network were also available. 

. a &  
Atmospheric moisture samples were collected prior to detona- 
tion at several locations in the immediate offsite area. 
These were collected to establish a tritium background for 
comparison with postshot samples. 

Twenty TLD stations were established in an array in the 
Rulison offsite area. Each station contained three TLDs 
which had a detection range from 5 milliroentgen to 5,000 
roentgen. The TLDs were placed in the field for three- to 

- - - - -- - four-week-exposure-periods-in--Apri-l-and-AugusE-1969~re-- -- -- 
spectively. The dosimeters were exchanged prior to the 
detonation to monitor any detonation-time release of 
radioactivity and to document any postshot exposure 
levels. The TLD network was discontinued at Dt8 weeks. 
Additional TLDs were issued to all personnel participating 
in EPA/NERC field operations for personnel dosimeters. 
Additional TLDs were available to supplement the basic 
network as deemed necessary. 

8.8.2 Reentry Drilling 

During reentry drilling, EPA/NERC reactivated the 15 air 
sampling.stations and the 7 sampling sheds. 

Monitors were assigned to carry on a ground sampling program 
and were also prepared to immediately assist in evacuation of 
,residents in the event of an unexpected emergency. Equipment 



included p o r t a b l e  r a d i a t i o n  survey  in s t rumen t s ,  TLDs, 
environmental sampling equipment and cryogenic  a i r  
samplers ( f o r  c o l l e c t i o n  of t r i t i a t e d  wa te r  vapor ) .  A 
b a s i c  counting f a c i l i t y . w a s  e s t a b l i s h e d  i n  Grand Junc t ion  
f o r  r ap id  ana lyses  of s e l e c t e d  a i r  and moi s ty re  samples. 
Environmental TLD s t a t i o n s  were a l s o  e s t a b l i s h e d  p r i o r  t o  
r e e n t r y  d r i l l i n g  and were exchanged on a monthly b a s i s .  

c a l i b r a t i o n  F l a r i n g  

During c a l i b r a t i o n  f l a r i n g ,  EPA/NERC cont inuous ly  opera ted  
t h e  seven sampling sheds and a i r  sampling s t a t i o n s  pre- 
v i o u s l y  d iscussed .  

EPA/NERC ground monitors a l s o  c o l l e c t e d  cryogenic ( f o r  
t r i t i u m  and krypton) and atmospheric  mo i s tu re  samples ( f o r  
t r i t i u m )  i n  t h e  downwind a reas .  P o s i t i o n i n g  of ground s a m -  
p l e r s  was based on both plume t r a j e c t o r y  p r e d i c t i o n s  a s  
w e l l  a s  measurements made by t h e  EPA/NERC a i r c r a f t  dur ing  
plume t r ack ing  and sampling miss ions .  The most i n t e n s i v e  
ground sampling e f f o r t s  i n  populated a r e a s  cen te red  around 
Morr i san ia  Mesa, Grand Val ley ,  D e  ~ e q u e ,  S i l t ,  R i f l e ,  and 
Collbran . 
During t h e  i n i t i a l  c a l i b r a t i o n  f l a r i n g ,  25 s p e c i a l l y  
c l e a r e d  a r e a s  o r  sampling pads were used f o r  downwind sam- 
p l e  c o l l e c t i o n s .  The pads were l o c a t e d  on t h r e e  a r c s  
centered  on t h e  Rulison wellhead ( s e v e r a l  hundred f e e t  
sou th  of t h e  f l a r e  s t a c k )  and w i t h i n  f i v e  m i l e s  of t h e  site.  
Some pads had t o  be se rv i ced  by h e l i c o p t e r - d u e  t o  t h e i r  
remoteness. 

S imi l a r  independent environmental sampling a c t i v i t i e s  were 
conducted by LLL and t h e  Colorado Department of Heal th.  

During t h e  t h r e e  product ion  tests, EPA/NERC continuously 
- 0 p e r a t e d ' t h e  seven sampling sheds'  and a i r  sampling sta- 
t i o n s  a l r e a d y  mentioned. However, when t h e  r e s u l t s  of t h e  
c a l i b r a t i o n  f l a r i n g  program became a v a i l a b l e ,  i t  became 
obvious t h a t  ' the p r e d i c t i o n s  o f  p o t e n t i a l  popula t ion  
exposure (MO-61) were g r o s s l y  conse rva t ive .  Th i s  was 
p a r t l y  due t o  - t h e  f a c t  t h a t  doses  through t h e  food pathway 
were based on extremely conse rva t ive  assumptions and t h a t ,  
due t o  a s e v e r a l  months de lay  i n , d e t o n a t i o n ,  f l a r i n g  d i d  
n o t  occur  du r ing  any crop  growing seasons.  ' I n  a d d i t i o n ,  

' .  p r e f l a r i n g  e s t ima te s  of a tmospheric  d i s p e r s i o n  were a l s o  
t o o  conse rva t ive ,  hence i n t e g r a t e d  exposure p r e d i c t i o n s  
were too  h igh .  



The .sampling s h e d s . a t  D e  Beque.and the  J a c k e t t  and G r i f f i t h  
Ranches were s h u t  down i n  March 1971,  whi le  t h e  remaining 
sheds were deac t iva t ed  ~ p r i l '  26, 1971 ( 3  days a f t e r  t h e  
R-EX w e l l  was s h u t  i n ) .  

S imi la r  environmental sampling a c t i v i t i e s  were conducted 
independent ly by t h e  co lorado  Department of Heal th and LLL 
( f i r s t  product ion t e s c  o n l y ) .  Also,  EPAINERC f i e l d e d  a new 
gas combustion system developed f o r  t he  AEC to 'mon i to r  tri-  
t i um i n  n a t u r a l  gas  i n  i n d u s t r i a l  t ransmiss ion  l i n e s .  

8.9 ENVIRONMENTAL SAMPLmG 

8.9.1 Detonat ion Phase 

A Milk Sampling Network c o n s i s t i n g  of 15 s t a t i o n s  represent -  
i n g  5 grade A producers  and 10  fami ly  cows was e s t a b l i s h e d  
i n  t h e  Rulison a r e a .  Milk samples were c o l l e c t e d  a t  D-5 
months, 0-2 weeks, M-3 days,  and Di-8 weeks. I f  a r e l e a s e  of 
r a d i o a c t i v i t y  had occurred ,  a d d i t i o n a l  samples would have 
been c o l l e c t e d  from t h i s  network a s  w e l l  a s  t h e  Colorado 
s t a t i o n s  of t h e  EPA~NERC Standby Milk Surve i l l ance  Network. 
This  s tandby network covers  a l l  s t a t e s  west  of t h e  . - 
M i s s i s s i p p i  River .  

i& 
A Water Sampling Network, c o n s i s t i n g  of 40 s t a t i o n s ,  was 
e s t a b l i s h e d  r e p r e s e n t i n g  samples from 12  municipal s u p p l i e s ,  . 

I 6 p r i v a t e  w e l l s ,  4 r e s e r v o i r s ,  4 sp r ings ,  8 s t reams,  and 1 
sample from a s p e c i a l  USGS gauging s t a t i o n  a t  Battlement 
Creek. Samples were c o l l e c t e d  from the  network s t a t i o n s  a t  
D-5 months, D-2 weeks, and a t  Dt2 months. I f  a r e l e a s e  of 
a c t i v i t y  had occurred ,  a d d i t i o n a l  samples would have been 
c o l l e c t e d .  

- -- -- -- - - 
Sampres-of-natural-vegetat ion- and--£ r u i  t-were-Eaken-at- each----- 
of 12 sampling l o c a t i o n s  dur ing  J u l y  1969, and i n d i v i d u a l  
samples of  n a t i v e  g r a s s  and sagebrush w e r e  c o l l e c t e d  from 
25 l o c a t i o n s  i n  t h e  p o t e n t i a l  downwind s e c t o r  a t  D-1 week. 
Samples o f  hay and n a t i v e  g r a s s e s  r e p r e s e n t a t i v e  of milk 
cow feed  were a l s o  c o l l e c t e d  p r i o r  t o  t h e  de tona t ion  t o  
e s t a b l i s h  background l e v e l s .  Such samples e s t a b l i s h e d  
background l e v e l s  of t r i t i u m  and long-l ived f i s s i o n  prod- 
u c t s  r e s u l t i n g  from worldwide f a l l o u t .  No pos t sho t  vegeta- 
t i o n  samples were c o l l e c t e d  s i n c e  no r e l e a s e  of r a d i o a c t i v i t y  
occurred.  

Beef c a t t l e  samples were c o l l e c t e d  from Grand Junc t ion  
s l a u g h t e r  houses and from s i x  s t e e r s  from Carbondale,  S i l t ,  
and D e  Beque, Colorado. Samples were a l s o  c o l l e c t e d  from . , 

f i v e  steers k i l l e d  i n  l a t e  August 1969 by h u n t e r s  and 
v e h i c l e s .  Analysis  was done f o r  strontium-89 and -90 t o  
o b t a i n  background va lues .  No pos t sho t  l i v e s t o c k  o r  w i l d l i f e  
samples were c o l l e c t e d .  



No s o i l  o r  p r e c i p i t a t i o n  samples were analyzed s i n c e  no 
r e l e a s e  of r a d i o a c t i v i t y ' o c c u r r e d .  

8.9.2 Reentry D r i l l i n g  

Samples of mi lk ,  water ,  p r e c i p i t a t i o n ,  v e g e t a t i o n ,  s o i l ,  
milk cow feed ,  domestic animals ,  and w i l d l i f e  were col- 
l e c t e d  by EPAINERC p r i o r  t o  the  s t a r t  of d r i l l i n g .  
EPAINERC was prepared t o  c o l l e c t  a d d i t i o n a l  samples had 
an  unexpected r e l e a s e  of r a d i o a c t i v i t y  occurred.  

A s i m i l a r  sampling e f f o r t  was conducted independent ly by 
t h e  Colorado Department of Heal th ,  w i th  environmental 
sample types l i m i t e d  t o  p r e c i p i t a t i o n  and water  samples, 
and milk samples. These samples were c o l l e c t e d  from over  
most of western Colorado. 

8.9.3 Ca l ib ra t ion  F l a r i n g  

.Samples of mi lk ,  water ,  p r e c i p i t a t i o n ,  v e g e t a t i o n ,  s o i l ,  
mi lk  cow feed ,  domestic animals ,  and . w i l d i i f e  were col- 
l e c t e d  by EPAINERC be fo re  and a f t e r  t h e  c a l i b r a t i o n  f l a r i n g .  

A s i m i l a r  (though geographica l ly  more ex tens ive )  indepen- 
I den t  sampling e f f o r t  was conducted by t h e  Colorado Depart- 

ment of Health.  Environmental sample types  were l imi t ed  t o  
p r e c i p i t a t i o n ,  wa te r ,  and milk. . 

The LLL Biomedical Div is ion  a l s o  independent ly conducted 
a n  ex tens ive  environmental sampling program, which ( i n  addi- 
t i o n  t o  atmospheric mois ture) .  was l i m i t e d  t o  vege ta t ion ,  
wa te r ,  milk,  and p r e c i p i t a t i o n  samples. 

8.9.4 Product ion T e s t i n g  

During ' t he  f i r s t  product ion t e s t ,  t h e  environmental sampling 
a c t i v i t i e s  were approximately t h e  same a s  dur ing  c a l i b r a t i o n  
f l a r i n g .  During t h e  remainder of t h e  t e s t i n g ,  t h e  LLL Bio- 
medical  Div is ion  dec l ined  t o  p a r t i c i p a t e  f u r t h e r  because of 
t h e  extremely l i m i t e d  amount of p o s i t i v e  information being, 
der ived  from t h e i r  work, ( i . e . ,  e s s e n t i a l l y  a l l  o f f s i t e  sam- 
p l e s  were background). 

Following t h e  t h i r d  (and f i n a l )  p roduct ion  test, EPA/NERC 
analyzed a l l  sample types normaaly c o l l e c t e d  and i n  addi- 
t i o n  c o l l e c t e d  samples of l o c a l  c rops  ' f o r  human consumption 
( c h e r r i e s ,  e t c . )  during t h e  l a t e  summer.,and e a r l y  f a l l  per- ' 

iod .  EPAINERC and the  Colorado Department of Heal th  cont inue  
t o  sample w a t e r f r o m  t h e  Rulison a r e a  f o r  t r i t i u m .  



Prior to the Project Rulison detonation, natural gas samples 
were collec.ted from three existing wells within seven miles of 
the experimental well. These uells were considered to be producing 
gas from the gas-bearing formation in the detonation area. Also, 
following the detonation, gas samples were again collected from one 
of the wells two days after the event. The only radioactivity . 

detected in'the samples was the naturally occurring radionuclide . 

radon-222 and its daughter products. The concentrations of radon-222 
in all samples ranged from 26 to 45 picocuries/liter (pCi/l) of gas. 
No apparent change in concentration occurred following the detona- 
tion. 

Postshot natural gas samples were collected from the test well 
during preparations for the calibration.flarings, during the cali- 
brating fla'rings, and during production testing. The radionuclides 
and'the ranges'of their concentrations detected in the samples were 
as follows: 1) argon-37, 750-5,000 pCi/l gas; 2) argon-39, 1,100- . 

4,600 pCi/l gas; 3) carbon-14, -270-570 pCi/l gas'; 4) radon-222, 
12-24 pCi/l gas; 5) tritium, 10,000-330,000 p~i/l gas; and 6) krypton- 
85, 11,000-300,000 pCi/l gas. No radionuclides in the form of parti- 
culat'es were detected in the samples except for a small amount of . 
mercury-203, which could not be quantitated. 

8.11 RESULTS 

8.11.1 Detonation Phase and Reentry Drilling 

No fresh fission products attributable to Project Rulison 
were found in any of the air, water, milk and feed, soil, 
vegetation, animal, precipitation,.or natural gas samples 

- -- ~- - .analyzed. . - .. .- - -  - 
~~ - - -  - -~ - - - - -- - 

~ - ~-.- 

~ h e  TLDs and film badges in the surveillance network and I 
those worn by project :personnel 'showed no positive expo- 
sures. No radiation levels greater than background were 
detected by monitors in the offsite area following the 
detonation. 

8.11.2 Calibration Flaring 

Flaring at 2 MMCF per day on October 4, 1970-, during down- 
slope.(nocturnal) air flow was monitored by the LLL Bio- 
medical Division. Of the numerous samples collected, only 
four atmospheric moisture (tritium) samples were signifi-. 
cantly above background: 1) 50 p~i/.m3 on Morrisania Mesa 
and 2) 12 p~i/m3, 46 pci/rn3, and 170 pci/m3 an Holmes Mesa. 1 

'~adioactivit~ Concentration Guides in air for the general offsite popula- 
tion were 67,000 p~i/m3 for tritium and 100,000 pci/m3 for krypton-85. 
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EPA/NERC sampling a t  a flow r a t e  o f  8 MMCF per  day under 
downslope (noc turna l )  a i r  flow on October 5 ,  1970, f a i l e d  
t o  d e t e c t  any o f f s i t e  1 e v e l s . s i g n i f i c a n t l y  i n  excess  of 
background. 

Flaring a t  10 MMCF per  day on October 5 ,  1970, dur ing  
downslope (noc turna l )  a i r  flow was a l s o  monitored by t h e  
LLL Biomedical Div is ion .  Of t h e  numerous samples c o l l e c t e d ,  
none w e r e  s i g n i f i c a n t l y  above background. During f l a r i n g  of 
10  and 1 5  MMCF- per  day on October 5 under upslope a , i r  flow, 
EPA~NERC samples i nd ica t ed  t r i t i u m  l e v e l s  i n  the o f f s i t e  
a r e a  ranging from background (5-10 p ~ i / m 3 )  t o  a maximum of 
290 p ~ i / m 3  a t  a sampling pad about  0 .5 mi les  from t h e  f l a r e  
s t a c k .  Krypton-85 concen t r a t ions  i n  t h e  plume ranged from 
1 7  p ~ i / m 3  (about 40 percent  above the  background of 1 2  
p ~ i / m 3 )  t o  a maximum of 150 p ~ i / m 3 .  Concentrat ions of tri- 
tium and krypton-85 were cons iderably  lower i n  t h e  populated 
a r e a s .  The LLL o f f s i t e  samples co l l ec t ed  'during t h e  upslope 
a i r  flow were a l l  w i t h i n  the  range of background. 

.' A l l  t h e  Colorado Department of Heal th samples were w i t h i n  
t h e  range of background. 

8.11.3 Product ion T e s t i n g  

During the  f i r s t  product ion t e s t ,  EPA/NERC atmospheric 
sainples ' ( t r i t i u m )  from o f f s i t e  a r e a s  were w i t h i n  the  range 
of background t o  a n e t  maximum of 27 p ~ i / m 3 .  A i r c r a f t  Sam- 
p l e s  from the  plume showed maximum n e t  t r i t i u m  concentra- 
t i o n s  of 72 p ~ i / m 3  (October 28, 1970) and maximum n e t  
krypton-85 concent ra t ions  of 145 p ~ i / m 3  (October 27, 1970) . 
Concentrat ions i n  t he  populated o f f s i t e  a r e a s . w e r e  gene ra l ly  
much lower.  A l l  o the r  EPA~NERC o f f s i t e  samples were back- 
ground except  f o r  a few s o i l  and vege ta t ion  samples c o l l e c t e d  
w i t h i n  a few thousand f e e t  of t h e  f l a r e  s t a c k  which may have 

, been s l i g h t l y  above background. 

The LLL Biomedical Div is ion  personnel  p a r t i c i p a t e d  only 
dur ing  t h e  f i r s t  p roduct ion  t e s t .  Thei r  d a t a  showed o f f s i t e  
a tmospheric  samples ( t r i t i u m )  from populated a r e a s  ranged 
from background t o  a maximum of  27 p ~ i / m 3 .  A l l  o t h e r  o f f -  
s i te  environmental samples were background except  one snow 
sample (ne t  of 5 ,pCiIml of t r i t i ~ m ) ~  c o l l e c t e d  about  a 

, 

thousand f e e t  from t h e  f l a r e  s t a c k  (very near  t h e  o n s i t e  
boundary).  

During t h e  second product ion  t e s t ,  E P A ~ N E R C  atmospheric '  
samples ( t r i t i u m )  ranged from background , t o  a n e t  maximum 

2 ~ h e  Concentrat ion Guides f o r  t r i t i u m  i n  d r ink ing  water  was 1,000 pCi/ml 
f o r  t h e  gene ra l  o f f s i t e  popula t ion .  



-- 

m .  

of 34 p ~ i / m 3  wh i l e  krypton-85 ranged from background t o  
net.  maximum of 17 pci/m3. A i r c r a f t  samples from the  plume 
showed a maximum ne t  t r i t i u m  concen t r a t ion  of 32 pci/m3 
and a maximum ne t  krypton-85 concentrat ion of 42 p ~ i / m 3  . 

(both  on December 8 ,  1970) . 
During the  t h i r d  product ion t e s t ,  EPA/NERC'S atmospheric  
samples ( t r i t i u m )  ranged from background to  a n e t  maximum 
of 23 pci/m3, whi le  krypton-85 ranged from about  40 pe rcen t  
above background t o  a n e t  maximum of 1 5  pci/m3. Both maximum 
samples were co l l ec t ed  a t  t h e  o l d  CP pad (2.5 . m i l e s  from t h e  
f l a r e  s t a c k ) .  Concent ra t ions  5n popula ted  o f f s i t e , a r e a s  were 
cons iderably  lower.  

1 A l l  atmospheric ( t r i t i u m )  and environmental  samples 
c o l l e c t e d  by t h e  Colorado Department. o f  Heal th during t h e  . 

f i r s t  and second product ion t e s t s  were background except  
one atmospheric mois ture . sample  (December 2 ,  1970) .  This  
sample contained a gross  t r i t i u m  concen t r a t ion  0.f 28 
pci/m3. A l l  atmospheric and environmental  samples c o l l e c t e d  
d u r i n g  the  t h i r d  product ion  t e s t  by t h e  Colorado Department . 

of Heal th were wi th in  t h e  normal background r a n g e . .  

. .  
While USGS had no o ' f f i c i a l  r o l e  i n  of  f s i t e  r a d i o l o g i c a l  
su rve i l l ance ' ,  i t  conducted a f a i r l y  ex t ens ive  s t ream'and  .. ,.., 
r i v e r  monitoring program throughout  western Colorado. No 
r a d i o a c t i v i t y  was observed .which could be  a t t r i b u t e d ,  t o  
P r o j e c t  Rulison. 



CHAPTER IX 

METEOROLOGICAL SUPPORT 

9.1 OBJECTIVES 

The Rulison experiment was designed and conducted to prevent 
uncontrolled release of radioactive products to the surface. 
.However, as a precaution, the detonation was planned to take place 
only when the winds were directed into a sector which satisfied 
the. requirements specified in the Operations Safety Plan. This 
sector was delineated by DONO. 

The objectives of the ARL-LV program of weather predictions and 
radioactivity estimates were to: 

A. Provide and interpret, climatological data and estimated downwind 
radioactivity concentrations required by the various 
during the preshot planning and preparation phase. 

B. Provide. weather and air trajectory forecasts and estimates of 
potential downwind radioactivity concentrations to the DON0 and 
his advisory panel during the detonation. , . 

C. Document meteorological conditions in the vicinity of the 
Rulison site subsequent to the time of detonation, and provide 
postshot analyses and reports consistent with experimental re-. 
sults. 

D. Provide meteorological support as required by DON0 or his repre- 
sentative during the postshot reentry and production evaluation 
program. 

9.2 OPERATIONS 

Four surface wind towers, located near the project site, provided 
automatic measurements of surface wind speed and direction which 
were.radio-telemetered to a master station in the weather trailer 
at the CP. A 24-hour weather Observing station, equipped to make 
upper air soundings of wind, temperature, humidity, and pressure 
and surface observations, was operated in the CP area for 15 days 
preceding the detonation. Local and national network meteorological 
data and forecasts were available at the NOAAIAir Resources Field 
Research Office at Walker Field in Grand Junction. 

Operation-oriented forecasts of winds, weather, vertical atmospheric 
stability, and air,trajectories'were presented to DON0 and his 
advisory panel in daily formal and informal briefings beginning at 
D-7 days. Estimates of potenti.al downwind radioactivity concentra- 
tions, in the unlikely event of a release of radioactivity into 
the atmosphere, were also presented at each briefing. 



I n t e n s i v e  s u r v e i l l a n c e  of changing meteoro logica l  c o n d i t i o n s  a t  t h e  
s u r f a c e  and a l o f t  was main ta ined  on D-day. Hourly s u r f a c e  and p i l o t  
ba l l oon  obse rva t ions  were taken  a t  t h e  CP, a t  t h r e e  l o c a t i o n s  n e a r  
t h e  Rul i son  s i t e ,  and a t  Grand Junc t ion .  The DON0 and h i s  advisory  

- p a n e l  were kept  informed of t h e  meteorologicaT s i t u a t i o n  s t a r t i n g  
w i th  t h e  morning r ead ines s  b r i e f i n g  i n  Grand Junc t ion  and con t inu ing  
a t  t h e  CP throughout t h e  day. 

.D-day me teo ro log ica l  d a t a  were such t h a t  winds would have t r a n s p o r t e d  
any r e l e a s e d  r a d i o a c t i v i t y  i n  t h e  p r e d i c t e d  d i r e c t i o n .  

The o n s i t e  weather observing s t a t i o n  and weather f o r e c a s t  o f f i c e  
were r e e s t a b l i s h e d ' d u r i n g  t h e  pos t sho t  r e e n t r y  pe r iod  t o  provide 
around-the-clock f o r e c a s t s  and documentation of meteoro logica l  
parameters  a t  t h e  su r f ace . and  a l o f t .  

During c a l i b r a t i o n  f l a r i n g ,  f o r e c a s t s  of v e r t i c a l  wind and s t a b i l i t y  
+. parameters  were provided t o  DONO. Upper wind and' temperature  soundings 

were made o n s i t e ,  and winds a l o f t  were measu ied . a t  t h r e e  o f f s i t e  loca-  
t i o n s  t o  provide  meteoro logica l  d a t a  f o r  c o r r e l a t i o n  w i t h  r a d i a t i o n  
da t a .  

Two s u r f a c e  wind in s t rumen t s  w e r e  provided nea r  t h e  wel lhead f o r  u s e  
by EIC personnel  dur ing  long-term product ion  t e s t i n g .  



CHAPTER X 

INDUSTRIAL SAFETY 

GENERAL 

The NV industrial safety requirements were included in the overall 
program. There were no serious injuries, accidents, or damage to 
'government equipment. The onsite industrial safety program was 
carried out satisfactorily. Basically, the plan was implemented in 
the following manner: 

10.1 MEDICAL SUPPORT 

A trained first-aid man was available, complete with first-aid 
supplies, communications, ambulance, and a small trailer with a 
bed, at the R-E well area during all potentially hazardous 
operations. The aid man was employed through the Clagett Memorial 
Hospital at Rifle, colorado, and had access to immediate communi- ' 

cations with staff physicians. 

SITE SAFETY 

The. operation involved limited quantities of heavy equipment and 
only a few small areas of user facilities. Consequently, the po- 
tential for serious accidents was limited. The access road to the. 
project area, though steep and narrow, was well maintained and had 
adequate turnouts. Approximately 12 new vehicles were inspected and 
kept in good condition. Housekeeping (site' orderliness) was good. 

10.. 3 FIRE PROTECTION 

Onsite fire protection was provided by an adequate number of suit- 
able fire extinguishers and fire barrels. Backup volunteer fire 
fighting services from Grand Valley, about eight miles from the 
project site, had also been arranged. Adequate spacing was pro- 
vided for all trailers and structures. The areas of use had been 
well cleared of undergrowth for adequate distances. 

10.4 S~IITATION 

Drinking water was supplied in clean, cool cans and was competently 
handled. Toilet facilities were of the portable type and were clean 
and sanitary. 
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. CHAPTER X I  

COSTS 

T h i s  chap te r  c o n t a i n s  t a b u l a t i o n s  of c o s t s  i n c u r r e d  i n  r e l a t i o n  t o  
P r o j e c t  Rul ison.  Table  7 shows t h e  AEC/NV funded execu t ion  c o s t s .  
Table  8 t a b u l a t e s  r e e n t r y  c o s t s  and Table  9 r e l a t e s  t o t a l  execut5on 
and r e e n t r y  c o s t s .  Table  1 0  shows reimbursable  work b i l l e d  t o  
~ u s t r a l / C ~ R .  

TABLE 7.--AEC/NV-Funded Execution Cos t s  f o r  P r o j e c t  Rul i son  
f 

T o t a l  

$ 18,056.53 

1,300.00 

842.40 

163,555.02 

2,585.61 

35,166.00 

1,840.31 

19,289.30 

283.96 
- 

3,000.00 

1,350.00 

$247,269.13 

FY 1972 

$ --- 
--- 

--- 

3,907.92 

-- 
--- 
--- 

--- 
--- 
- - - 

-- 
--- 

$3,907.92 

FY 1971 

$ --- 
- -- 

--- 

25,962.24 

--- 

5,199.00 

--- 

--- 
--- 

- - - - -  

- - - 
--- 

$31,161.24 

FY 1970 
-7 

$ 18,056.53 

1,300.00 

842.40 

133,684.86 

2,171.99 

29,967.00 

1,840.31 

4,879.42 

283.96 

3,000.00 

1,350.00 

$197,376.47 

P a r t i c i p a n t  

EG&G 

ERC 

I?& S 

GAB 

H&N-OCTD 

JAB 

NV D i r e c t  & 
Mist. 

REECo 

U o f  Nevada 
-- - - 

USGS 

WES 

T o t a l  

FY 1969 

$ --- 
--- 
--- 
--- 

413.62 

-- 
--- , 

14,409.88 

--- 
- - - - - - 

--- 
-- 

$14,823.50 



TABLE 8.--AEC/NV-Funded Reen t ry  Cos t s  f o r  P r o j e c t  Rul i son  

\, 

11 As of  J a n u a r y  31 ,  1973 - 

' 

h 

T o t a l  

$ 22,135.67 

10,447.23 

299,825.00 

3,851.03 

7,200.00 

6 ,215.85 

5 ,000.00 

170.50 

76,219.09 

4,227.27 

1 ,099.42 

18,808.59 

$455,199.65 

IT 19731-/ 

$ --- 

41-96  

--- 
--- 

--- 

--- 

--- 

--- 
-- - 

--- 
--- 
--- 

$41.96 

N 1972 

$ --- 

5,986.62 

5 ,935.00 

--- 

--- 

--- 
--- 

170.50 

218.43 

--- 

--- 

(1.06) 

$12,309.49 

FY 1 9 7 1  

$ --- 

1 ,577 .42  

211,018.00 

--- 

--- 

--- 

--- 

--- 

49,784.39 

4,227.27 

1,099.42 

9,127.57 

$276,834.07 

N 1970 

$ 22,135.67 

2,841.23 

82,872.00 

3 ,851.03 

7,200.00 

6,215.85 

5,000.00 

--- 

26,216.27 

--- 

--- 

9,682.08 

$166,014.13 

>. 

P a r t i c i p a n t  .. 
BMI 

EIC 

EPA 

F&S 

H&N-OCTD 

I s o t o p e s  

NOAA/ ARL 

NV D i r e c t  

REECo 

U of Nevada 

US BM 

US GS 

T o t a l  



TABLE 9.--Total Project ~ulison- Execution and Reentry Costs Funded by AEC/NV 

1 

Total 

$ 22,135.67 

18,056.53 

10,447.23 

299,825.00 

1,300.00 

4,693.43 

163,555.02 

9,785.61 

6,215.85 

35,166.00 

5,000.00 

2,010.81 

95,508.39 

4,511.23 

1,099.42 

21,808.59 

1,350.00 
$702,468.78 

I 

I 
i 

rU 197& 

$ --- 

--- 

41.96 

--- 
--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 
-- - 

--- 

--- 
--- 

$41.96 

FY 1972 

$ --- 

--- 

5,986.62 

5,935.00 

--- 
--- 

3,907.92 

--- 

--- 

--- 

--- 

170.50 

218.43 

--- 

--- 

(1.06) 

--- 
$16,217.41 

N 1971 

$ --- 
--- 

1,577.42 

211,018.00 

--- 
--- 

25,962.24 

--- 

--- 

5,199.00 

--- 

--- 

49,784.39 

4,227.27 

1,099.42 

9,127.57 

-- - 
$307,995.31 

I 

I 
I 

IFY 1970 

$122,135.67 

I 189056-53 I 2,841.23 

182,872.00 
I 

1,300.00 

1 4,693.43 
I 
I 
133,684.86 
I 
j 9,371.99 
I 

6,215.85 I 

29,967.00 
I 

i 5,000*00 
1 1,840.31 
I 
I 

1 , 31,095.69 
1 283.96 
I I --- 

I 12,682*08 
I , 1,350.00 
$863,390.60 

I 

I 

Participant 

BMI 

EG&G 

E ~ C  

EPA 

ERC 

F&S 

GAB 

H&N-OCTD 

Isotopes 

JAB 

NOAA/ ARL 

NV Direct & Misc. 

REECo 

U of Nevada 

USBM 

USGS 

WES 
Total 

1/ As of January - 

FY 1969 

$ --- 
--- 
--- 
--- 
-- 

--- 

--- 

413.62 

--- 

--- 

--- 
-- - 

14,409.88 

--- 

--- - 
--- 

--- 
$14,823.50 

31, 1973 



TABLE 10.- -Project  Rul i son  Reimbursable Work B i l l e d  t o  ~ u s t r a l / C E ~  



CHAPTER X I 1  

CLASSIFICATION AND SECURITY 

. . 

12.1 CLASSIFICATION 

T.he p o s i t i o n  of C l a s s i f i c a t i o n  Advisor of P r o j e c t  Rulison w a s  f i l l e d  
on a  cont inuous b a s i s , b y  t h e  NV C l a s s i f i c a t i o n  Of f i ce r .  

Basic  c l a s s i f i c a t i o n  guidance f o r  P r o j e c t  Rulison was i n  accordance 
wi th  t h e  C l a s s i f i c a t i o n  Guide f o r  t h e  Peacefu l  Appl ica t ion  of 
Nuclear Explosives (CG-PNE-1) a s  supplemented by t h e  P r o j e c t  Rulison 
C l a s s i f i c a t i o n  Guide, da t ed  Apr i l  11, 1969. An u n c l a s s i f i e d  ve r s ion  
of  t h e  guide was a l s o  prepared and d i s t r i b u t e d  f o r  genera l  use. 

There were no major c l a s s i f i c a t i o n  problems involved i n  connect ion 
wi th  P ro j ec t  Rulison. 

I 

12.2 SECURITY 

Organizat ion and Mission 

NV was r e spons ib l e  f o r  a l l  f a c e t s  of t h e  s e c u r i t y  program. I 
AEC s e c u r i t y  i n t e r e s t  c o n s i s t e d  of r e c e i p t i n g ,  handl ing,  
s t o r i n g ,  t r ansmi t t i ng ,  and safeguard ing  documents and mate- 
r i a l  c l a s s i f i e d  up t o  and inc lud ing  S e c r e t I R e s t r i c t e d  Data 
(SRD), inc luding  a complete nuc lea r  explosive.  The o r i g i n a l  
o p e r a t i o n a l  s e c u r i t y  program was a c t i v a t e d  on A p r i l  24,  1969, 
and due t o  p r o j e c t  reschedul ing ,  was terminated on May 7,  
1969. The f i n a l  o p e r a t i o n a l  s e c u r i t y  program was a c t i v a t e d  
on August 6 and terminated on September 13, 1969. 

- - -  - -- During- the-secur i ty-opera t iona l  phase, WSI furn ished  armed 
guards f o r  t h e  Rulison s i t e  s e c u r i t y  i n t e r e s t s  and f o r  l o c a l  
movement of c l a s s i f i e d  mat te r .  S e c u r i t y  a r e a s  were estab-  
l i s h e d  a t  t h e  wellhead b u i l d i n g  compound, t h e  emplacement 
we l l  and locked box, and t h e  arming and f i r i n g  t r a i l e r .  
M a t e r i a l s  and documents c l a s s i f i e d  up t o  and inc luding  SRD 
w e r e  au thor ized  i n  t hese  l o c a t i o n s  on an as-required 
b a s i s .  

The "Buddy Sys tern," o r  two-man concept ,  was u t i l i z e d  f o r  
p r o t e c t i o n  ,of t h e  nuc lea r  exp los ive  upon a r r i v a l  and until 
detonat ion .  

The OCC and s e c u r i t y  trailers, l o c a t e d  i n , t h e  CP, were- 
e s t a b l i s h e d  a s  l i m i t e d  s e c u r i t y  a r e a s  where s t o r a g e  and/or 

.work with.Confidential7Res.tricted Data documents w a s  
au tho r i zed  when and as r equ i r ed .  During-normal nonoperat- 

, i n g  hours ,  a l l  c l a s s i f i e d  m a t t e r  was s e c u r e d i n  con ta ine r s  
approved by Secur i ty ,  and guard coverage was extended f o r  
s e c u r i t y  a s  we l l  a s  p l a n t  p r o t e c t i o n  and s a f e t y  func t ions .  



Other s e c u r i t y  s e r v i c e s  provided by WSI included e s c o r t i n g  
of c l a s s i f i e d  mat te r  a t  t h e  s i t e ;  motor p a t r o l s  t o  a s s i s t  
i n  s e c u r i t y  safeguards,  emergency p lans ,  p roper ty  p r o t e c t i o n ,  
and r e l i e f  f o r  s e c u r i t y  s t a t i o n s ;  and a r e a s  of s e c u r i t y  
i n t e r e s t .  I n  compliance wi th ,  and i n  conjunct ion wi th ,  DONO's  
Schedule of Events and Operat ions Plan, t h e  guard f o r c e  a l s o  
performed a e r i a l  and ground sweeps over mountainous and 
wooded t e r r a i n  and e s t a b l i s h e d  roadblocks and muster  c o n t r o l s  
f o r  c l e a r i n g  a r e a s  f o r  o p e r a t i o n a l  func t ions  and f o r  t h e  de t -  
ona t ion  a r e a  on D-day. The guard fo rce  was augmented dur ing  
a r e a  sweeps, sc reening  ope ra t ions ,  and roadblock c o n t r o l s  
wi th  members of t he  Colorado Highway P a t r o l ,  t h e  G a r f i e l d  
County S h e r i f f ' s  Of f i ce  and Posse, and t h e  Mesa County 
S h e r i f f ' s  Off ice .  This augmentation, from o p e r a t i o n a l  and 
economic viewpoints ,  was succes s fu l .  Members of t h e  Gar- 
f i e l d  County S h e r i f f ' s  Of f i ce  and Posse were u t i l i z e d  i n  
screening  ope ra t ions  a t  t h e  CP f o r  s e v e r a l  days p r i o r  t o  
D-day. Due t o  de tona t ion  postponements, t h e i r  p r i v a t e  com- 
mitments requi red  t h e i r  replacement by members of t h e  guard 
fo rce .  

Security-approved , ' permanent-type, chain l i n k  f enc ing  w a s  
u t i l i z e d  t o  surround t h e  wellhead compound s e c u r i t y  a r ea .  
Temporary b a r r i e r s  of barbed wire  and/or nylon rope were 
used t o  des igna te  o t h e r  s e c u r i t y  and c o n t r o l l e d  a r e a  bound- 
a r i e s .  Area boundaries were supplemented with f i x e d  p o i n t  
s e c u r i t y  p r o t e c t i o n  a f forded  by a combination of adminis t ra -  
t i v e  c o n t r o l s  inc luding  s i g n s ,  i n t e r i o r  and e x t e r i o r  f lood-  
l i g h t i n g  dur ing  hours of darkness ,  24-hour guard c o n t r o l  of 
acces s  a t  p o i n t s  of e n t r y / e x i t ,  and f requent  i n t e r i o r /  
e x t e r i o r  p a t r o l s .  S torage  con ta ine r s  and/or s i g h t  b a r r i e r s  
sh i e lded  c l a s s i f i e d  o b j e c t s  and ope ra t ions  from obse rva t ion  

1 by uncleared and unauthorized personnel  i n  contiguous a r e a s .  

Armed e s c o r t  s e r v i c e  was provided f o r  t h e  movement of 
c l a s s i f i e d  ma t t e r  between t h e  s i t e  a n d . l o c a l  o f f i c e s  of t h e  
U.S. P o s t a l  Department. Such ma t t e r  was rece ived  a t ,  o r  
d i spa tched  from Grand Junc t ion  o r  R i f l e ,  Colorado, v i a  
r e g i s t e r e d  mail .  

12.2.2 Shipment and Explosive Movement 

The movement of t h e  explos ive  t o  t h e  s i t e  was t h e  respon- 
s i b i l i t y  of t h e  Manager, ALO. NV accepted custody of t h e  
explos ive  and a s s o c i a t e d  components a t  t h e  s i t e  from U O  
cour i e r s .  The shipment was accomplished u t i l i z i n g  cour i e r -  
opera ted ,  s p e c i a l l y  equipped government vans. F i n a l  as- 
sembly of t h e  explos ive  was accomplished under "Buddy 
System" c o n t r o l s  i n  t h e  Wellhead ~ u i l d i n ~  i n  t h e  fenced 
exc lus ion  area .  

d 

SS Nuclear Ma te r i a l  Accoun tab i l i t y  F a c i l i t y  NAD a t  NTS 
maintained t h e  a c c o u n t a b i l i t y  of SS m a t e r i a l  used i n  t h e  
p r o j e c t  and prepared t h e  necessary  c e r t i f i c a t e  of expenditure .  



12.2.3 S i t e  Access Control  

a .  Detonat ion Phase 

P r i o r  t o  de tona t ion ,  a l l  r a d i a t i o n  a r e a s  were c o n t r o l l e d  
by b a r r i e r s ,  s i g n s ,  and r a d i a t i o n  monitors .  F u l l  Anti-C . 

c l o t h i n g , .  r e s p i r a t o r y  p r o t e c t i o n ,  and dos ime t r i c  devices  
were a v a i l a b l e  f o r  u s e  by r e e n t r y  p a r t i e s  i f  requi red .  

. EIC monitors p a r t i c i p a t e d  i n  i n i t i a l  SGZ r e e n t r y  opera- 
t i o n s .  Addi t iona l  moni tors  were i n  s tandby s t a t u s  i f  
needed. Other E I C  personnel  were involved i n  reqding 
and r e l a y i n g  t h e  RAMS d a t a .  The RAMS s u r v e i l l a n c e  and 

' r o u t i n e  r a d i a t i o n  surveys  of  t h e  SGZ a rea  were cont inued 
through 'September 13 ,  1969. 

b .  Reentry D r i l l i n g ,  C a l i b r a t i o n  F l a r i n g ,  and Product ion 
T e s t i n g  

Personnel  a c c e s s  t o  t h e  Rulison r e e n t r y  s i t e  (R-EX pad) 
was . c o n t r o l l e d  through an - EIC-s t a f  f e d  and -maintained 
acces s  c o n t r o l  t r a i l e r .  The f a c i l i t y  provided f o r  r o u t i n e  . . 

i s suance  of personnel  dos imeters ,  logging personnel  i n  and 
o u t  of t he  R - M  a r e a ,  main ta in ing  a d a i l y  ope ra t ions  l o g ,  . - 
and i s s u i n g  r a d i o l o g i c a l  equipment and clot .hing.  I n  addi-  

:,+ 
t i o n ,  t h e  t r a z l e r  provided s t o r a g e  f o r  f i r s t - a i d  equip- ' , . 

ment, was t h e  l o c a t i o n  of t h e  l i q u i d  waste s t o r a g e  tanks  
alarm readout  pane l  and t h e  s i t e  te lephone and r a d i o ,  
s i n c e  t h e  t r a i l e r  w a s  cont inuous ly  occupied (secondary 
'darms and a s s o c i a t e d  s t r i p  c h a r t s  were loca t ed  i n  t he  
r a d i o l o g i c a l  measurements t r a i l e r ) .  

Within the  R-EX s i te  f ence ,  a d d i t i o n a l  r a d i o l o g i c a l  
exc lus ion  a r e a s  were e s t a b l i s h e d  a s  needed (e.g. ,  around 
t h e  base of t h e  f l a r e  s t a c k  and around t h e  decontamination 

- - - - - - --. - - - - -- -- - - - - pad- a d j  acent-to-the R-M-wellhead). - - - 

12.2.4 Pos t sho t  S e c u r i t y  I n t e r e s t  and Con t ro l s  

The on ly  c l a s s i f i e d  i n t e r e s t  remaining a t  t h e  Rulison s i te  
is t h e  underground r a d i o a c t i v e  d e b r i s  i n  t h e  chimney. This  
d e b r i s  i s  c l a s s i f i e d  SRD u n t i l  analyzed and i s  p ro t ec t ed  by 
approximately 8,000 f e e t  o f  overburden. A s e c u r i t y  p l an  f o r  
pos tde tona t ion  o p e r a t i o n s  w a s  publ i shed  d e t a i l i n g  c o n t r o l s  
f o r  t h e  per iod  from de tona t ion  t o  chimney e n t r y .  

12.2.5 Clearances  and I d e n t i f i c a t i o n  O f f i c e r  

Clearance informat ion  was processed  by-. NV us ing  va r ious  
agencies '  c e r t i f i c a t i o n  forms, Badge Request Forms, o r  
Form AEC-277. S e c u r i t y  c l e a r a n c e  informat ion  s t a t e d  on 
t h e  form was v e r i f i e d  f o r  acces s  t o  Defense Information,  
o r  c e r t i f i e d  f o r  acces s  t o  R e s t r i c t e d  Data,  as a p p l i c a b l e  



through the  r e q u e s t e r ' s  normal AEC o r  Department of Defense 
channel p r i o r  t o  t he  form be ing  accepted a s  a u t h o r i t y  f o r  
i s suance  of i d e n t i f i c a t i o n  media. 

I 12.2.6 I n t e l l i g e n c e  

P r i o r  t o  deployment of s e c u r i t y  f o r c e s  t o  P r o j e c t  Rulison, 
arrangements were made wi th  t h e  Operat ions O f f i c e  of 'Region 
I V ,  113th  M i l i t a r y  I n t e l l i g e n c e  Group l o c a t e d  i n  Denver, , t o  . . 

provide  c h i e f ,  S e c u r i t y ,  w i t h  any i n t e l l i g e n c e  information 
t h a t  would have a  bear ing  on the  p r o j e c t .  A f t e r  a r r i v i n g  a t  
t he  site i n  e a r l y  August 1969, communication channels were 
e s t a b l i s h e d  f o r  a l l  f e d e r a l ,  s t a t e ,  and l o c a l  l a w  enforcement 
' agencies  i n  a d d i t i o n  t o  t h e  M i l i t a r y  I n t e l l i g e n c e  Group i n , o r d e r  
t o  e f f e c t  t imely r e c e i p t  of in format ion  concerning. d i s s i d e n t  
group a c t i v i t i e s  aimed a t  d i s r u p t i n g ,  de lay ing ,  o r  cance l ing  
t h e  t e s t .  

Close l i a i s o n  wi th  i n t e l l i g e n c e  and law enforcement agencies  
was maintained throughout t h e  o p e r a t i o n a l  phase of the  pro- 
j e c t  which r e s u l t e d  i n  numerous r e p o r t s  of proposed adverse 
ac t ion .  DON0 was promptly app r i sed  of t h e s e  r e p o r t s  a s  they  
were rece ived ,  and numerous j o i n t  meetings were he ld  i n  
Grand Junct ion ,  Glenwood Spr ings ,  and t h e  Rulison s i t e  t o  
coord ina te  t h e s e  r e p o r t s  and t o  p l a n  appropr i a t e  counter- 
measures. 

The complete coopera t ion  of t h e  concerned Colorado law en- 
forcement agencies  and t h e  113th  M i l i t a r y  I n t e l l i g e n c e  Group I 

I 
i n  connection wi th  p rov id ing  DON0 and h i s  s t a f f  wi th  
p e r t i n e n t ,  concise ,  and t ime ly  information,  a s  w e l l  a s  t h e  
execut ion of planned countermeasures,  con t r ibu ted  i n  a  
l a r g e  degree t o  t h e  s u c c e s s f u l  execut ion of P r o j e c t  Rulison. 



CHAPTER' X I  I I 

PUBLIC INFORMATION ACTIVITIES 

13 .1  INTRODUCTION, 

The NV O f f i c e  of Informat ion  Se rv i ces  (01s) and CER began d e t a i l e d  
p u b l i c  a f f a i r s  planning e a r l y  i n  January 1969. One of t h e  f i r s t  pub- 
l i c  a c t i o n s  was announcement of t h e  s t a r t  of con t r ac t  nego t i a t i ons  

' 

between t h e  government and A u s t r a l I C E ~  on February 6 ,  1969. During 
t h i s  pe r iod ,  NV d r a f t e d  and coordina'ted t h e  Rulison Fac t  ~ o o k  which 
was completed and approved when t h e  Rulison c o n t r a c t  s i g n i n g  was 
announced on March 26, 1969. A f t e r  t h e  c o n t r a c t  was s igned ,  NV had 
a u t h o r i t y  t o  implement t h e  d e t a i l e d  p u b l i c  in format ion  and pub l i c  
a f f a i r s  p l an ,  which c a l l e d  f o r  f u l l  coo rd ina t ion  of a l l  new infor -  :.:: 
mation announcements and a c t i o n s  among a l l  t h e  p r o j e c t  p a r t i c i p a n t s .  
Genera l ly ,  NV was t h e  planning and i n i t i a t i n g  agency. NV made arrang-  

, ements f o r  a s e r i e s  of p u b l i c  meet ings and b r i e f i n g s  i n  Colorado by 
u s i n g  t h e  c o n t a c t s  developed through CER's p r i o r  e f f o r t s .  

13.2 PUBLIC BRIEFINGS 

Teams composed of r e p r e s e n t a t i v e s  from NV, USBM, LAST,, USGS , EPA/ 
NERC, A u s t r a l ,  and t h e  Colorado Department of Heal th conducted 
b r i e f i n g s  at Grand Junc t ion ,  Grand V a l l e y ,  R i f l e ,  Glenwood Spr ings ,  
and Meeker u s i n g  CER-established c o n t a c t s  t o  arrange. t h e  meetfngs. 
The meet ings were open t o  t he  p u b l i c  and had unl imi ted  ques t ion  and 
answer s e s s i o n s .  These b r i e f i n g s ,  h e l d  i n  A p r i l ,  ' and CER's i n i t i a l  
c o n t a c t s ,  appa ren t ly  were l a r g e l y  r e s p o n s i b l e  f o r  l o c a l  support  and 
coope ra t ion  accorded t h e  p r o j e c t .  

13.3 STATE OFFICIALS 
- - - - -  - * -  -- . .~ ~. .. - - ~ . -~ -- - -  -~ . . . 

CER's i n i t i a l  c o n t a c t s  w i t h  Governor Love's o f f i c e  SmbKfs-af-hXsSSS - . ;  - - 

a d m i n i s t r a t i o n  were a f a c t o r  i n  e s t a b l i s h i n g  good communications 
between t h e  s t a t e  government and .AEC. The Governor was b r i e f e d  . ' 

d i r e c t l y  s e v e r a l  t imes,  b u t  day-to-day communication was a'chieved 
through t h e  s t a t e ' s  l i a i s o n  o f f i c e r  f o r  Rulison,  the  D i r e c t o r  of ' t h e  Colorado Department of Na tu ra l  Resources.  T.his communication 
enabled  NV t o  respond qu ick ly  t o . t h e  informat ion  needs of t h e  
Governor and h i s  o f f i c e r s .  

. . 
13.4 PROJECT OPPOSITION 

Oppos i t ion  t o  t h e  p r o j e c t  became appa ren t  i n  l a t e  A p r i l  1969. The 
Colorado Committee f o r  Environmental I n f o r p a t i o n  wrote  an open 

. l e t t e r  t o  t h e  Colorado l e g i s l a t u r e  c a l l i n g  f o r  a moratorium on 
n u c l e a r  explos ions  "in o u r  s t a t e  u n t i l  such time a s  t h e  reassur -  
ances  of t h e  Atomic Energy Commission can be supported by f a c t u a l  
ev idence  and t h e  o b j e c t i v e  c o n s i d e r a t i m . t h e r e o f  by.i 'ndependent 
a n a l y s i s ? '  The. C o e t t e e  l a t e r  sought  in format ion  about t h e  p r o j e c t  
from s e v e r a l  sou rces ,  i nc lud ing  NV and EPAINERc. 



Demands f o r  information from t h e s e  groups reached a  peak when t h e  
Committee submit ted an ex tens ive  l i s t  o f ' q u e s t i o n s  about  t he  p r o j e c t  
t o  NV,  EPA/NERc, and t h e  i n d u s t r i a l  sponsors .  One major p o i n t  t h e  
committee repeatedly-made to  news media was t h a t  i t  could n o t  g e t  
r e p l i e s  t o  i t s  ques t ions .  The d i f f i c u l t y  i n  r ep ly ing  t o  t he  ques- 
t i o n s  was s e v e r a l  f o l d :  1 )  the  answers o f t e n  involved c l a s s i f i e d  
m a t e r i a l ,  2) many of t h e  ques t ions  r equ i r ed  a  cons iderable  amount 
of r e s e a r c h  and coord ina t ion  by and among s e v e r a l  agenc ie s ,  and 3) 
manpower was c b m i t t e d  d i r e c t l y  t o  t h e  execut ion  of Rulison o r  
o t h e r  p r o j e c t s .  Never the less ,  NV compiled responses t o  the  Com- 
m i t t e e ' s  ques t ions ,  b u t  t h e i r  d e l i v e r y  t o  t h e  Committee was with-  
he ld  when l e g a l  counsel advised a g a i n s t  d e l i v e r i n g  t h e  answers 
wh i l e  a  c o u r t  s u i t  seeking  an i n j u n c t i o n  a g a i n s t  Rulison was be ing  
heard .  The r e p l i e s  t o  t h e  Commit t e e ' s  ques t ions  were de l ive red  t o  
t he  o r g a n i z a t i o n ' s  p r e s i d e n t  immediately a f t e r  t he  l i t i g a t i o n  was 
r e so lved ,  and they  were made a v a i l a b l e  t o  t h e  pub l i c  through t h e  
Rulison open f i l e  e s t a b l i s h e d  a t  t he  Denver Federal  Center .  

13.5 JOINT OFFICE OF INFORMATION 

The J o i n t  O f f i c e  of Informat ion ,  s t a f f e d  by p r o j e c t  p a r t i c i p a n t s  
from t h e  time it opened i n  Grand Valley on August 10 ,  1969, gener- 
a l l y  func t ioned  we l l  i n  handl ing  news media r eques t s  and v i s i t s  t o  
t h e  s i te .  It was handicapped by two f a c t o r s  : 1 )  the  c o u r t  s u i t  i n  
~ e n v e r ,  which r equ i r ed  the  s e r v i c e s  of key personnel  'and 2) t h e  un- 
f a m i l i a r i t y  of some.of t h e  personnel  with. t h e  p r o j e c t  and t h e  
e f f e c t s  of underground t e s t i n g .  

b 

13.6 POSTSHOT ACTIVITIES 

P r i o r  t o  r e e n t r y ,  the  pub l i c  a f f a i r s  program f o r  t h e  p r o j e c t  was 
kep t  minimal,  l a r g e l y  because of advice  from l e g a l  counsel  n o t  t o  
engage i n  p u b l i c  a c t i v i t i e s  t h a t  might a f f e c t  t h e  c o u r t  s u i t  then 
i n  p rog res s ,  i n  which t h e  p l a i n t i f f s  sought  an  i n j u n c t i o n  t o  pro- 
h i b i t  p o s t s h o t  f l a r i n g .  This  l e g a l  admonition was r e in fo rced  when 
the  U.S. D i s t r i c t  Judge warned t h e  counse l  n o t  t o  try the  case  i n  
t he  newspapers. 

Only t h r e e  informat ion  o r  pub l i c  a f f a i r s  a c t i o n s  were taken i n  t h i s  
pe r iod ,  which were : 1 )  provid ing  background informat ion  and 
i n t e r p r e t a t i o n  of t e c h n i c a l  d a t a  t d  t h e  p r e s s  dur ing  r ecen t  pe r iods  - ' 

of t h e  t r i a l  i n  Denver i n  January ,  2) n o t i f y i n g  t h e  p re s s  of  and 
accompanying them through the  Rulison gas sampling p r o c e d u r e , i n  
e a r l y  January.1970, and. 3) conduct ing a l i m i t e d  p u b l i c  opinion survey  

. . 

i n  t h e  Rul i soa  a r e a ,  p r imar i ly  r ega rd ing  damage claims s e t t l e m e n t s ;  
The survey  conducted i n  e a r l y  ~ e b r u a r y  1970 showed some r e s i s -  
tance t o  p o s s i b l e  f u t u r e  de tona t ions  i n  t h e  R u l i s o n . a r e a ,  p r i m a r i l y  
because of u n c e r t a i n t y  regard ing  se i smic  shocks des t roying  p r o p e r t y ,  
and p a r t i a l l y  because some persons f e l t  t h e r e  would b e  no economic 
b e n e f i t  ' t o  them. ' . 



~ o l l o w i n ~  t h e  c o u r t  c a se ,  t h e r e  was l i t t l e  concern expressed  about  
t he  f l a r i n g  program. The p r i n c i p a l ,  concern was w i t h  p o t e n t i a l  pro- 
p e r t y  damage from f u t u r e  d e t o n a t i o n s  .- A "Publ ic  Af f  a i r s  Plan f o r  
Rul i son  a f t e r  T r i a l  Decision" was p repa red  by NV and submi t ted  t o  : 

t he  D i v i s i o n  of P u b l i c  Informat ion ,  ~ ~ ~ I H e a d q u a r t e r s .  The p l a n  ' 

proposed a c t i o n  t o  inform p u b l i c  op in ion  l e a d e r s  i n  Rul ison a r e a  
f 

communities about  pos t sho t  p l a n s .  - .  

AEC. r e p r e s e n t a t i v e s  v i s i t e d  Grand J u n c t i o n  and ' v i c i n i t y  March 26, 
1970, t o  l e a r n  t h e  f e e l i n g  of t h e  l o c a l  i n h a b i t a n t s  r ega rd ing  t h e  
Rul i son  pos t sho t  e f f o r t  and t o  d i s c u s s  t h e  AEC p u b l i c  r e l a t i o n s  
e f f o r t s .  The Mayor of Grand Val ley  i n d i c a t e d  t h a t  t h e r e  was l i t t l e  . . 

concern about  pos t sho t  a c t i v i t i e s ,  and t h e  Mayor of  R i f l e  sugges ted  
t h a t  p u b l i c  meet ings no t  be  h e l d  a t  t h a t  t i m e .  The v i s i t  r e s u l t e d  i n  
an o p i n i o n  t h a t  people  i n  t h e  Rul i son  a r e a  were q u i e t . a b o u t  t h e  pos t -  
s h o t  program and were looking  forward t o  t h e  r e s u l t s .  . . 

The R i f l e  C i ty  Water Department inc luded  a q u e s t i o n n a i r e  r ega rd ing  
ano the r  nuc l ea r  s t i m u l a t i o n  p r o j e c t  s i m i l a r  t o  Rul i son  i n  every  
f o u r t h  water  b i l l  f o r  A p r i l  1970. Of 250 q u e s t i o n n a i r e s  s e n t ,  188  
were re turned . ,  Survey r e s u l t s  show t h a t  59  pe rcen t  of R i f l e  r e s i -  
den t s  favored nuc l ea r  gas  s t i m u l a t i o n ,  29 pe rcen t  d id  n o t  want I 
ano the r  nuc l ea r  de tona t ion ,  and 19 p e r c e n t  gave c o n d i t i o n a l  approva l  
of  a d d i t i o n a l  nuc l ea r  s t i m u l a t i o n  i f  they a r e  proved s a f e ;  w 

On May 6 ,  1970, a  pub l i c  o f f i c i a l s  b r i e f i n g  was conducted a t  t h e  
Grand Val ley  School audi tor ium by NV, A u s t r a l ,  and t h e  Colorado 
Department of Hea l th  r e p r e s e n t a t i v e s .  The purpose was t o  inform pub- 
l i c  o f f i c i a l s  of  what t o  expec t  i n  t h e  r e e n t r y  f l a r i n g  ope ra t i ons .  
The p u b l i c  o f f i c i a l s  i n  a t t endance  appeared t o  suppor t  o r  a t  l e a s t  
n o t  oppose t h e  p r o j e c t .  About 5 0  l o c a l  a r e a  o f f i c i a l s  a t t ended .  
A f t e r  t h e  b r i e f i n g ,  o f f i c i a l s  were conducted on a t o u r  of  t h e  Rul i son  
s i te  t o  observe  r e e n t r y  o p e r a t i o n s .  On May 7 ,  1970, a  l o c a l  r e s i d e n t s '  

- b r i e f  ing-was .conducted a t -  the- Grand-Valley - School f o r  t h e  same 
purpose,  b u t  a  s i t e  t ou r  was n o t  conducted. About G o p e o p l e  Zt tended . - -- - - -  -- 

Many were no t  from t h e  Grand Val ley  a r e a .  Local  a r e a  r e s i d e n t s  
appeared t o  suppor t  t h e  p r o j e c t ;  however, some o f  t h e  o u t s i d e r s  
w e r e  openly  opposed t o  P r o j e c t  Rul i son .  

OIS/NV i s s u e d  two Rulison news r e l e a s e s  i n  J u l y  1970 ( s e e  Appendex 
D). One on J u l y  29, 1970 (Release  NV-70-76), r epo r t ed  t h a t  t h e  f r a c -  
t u r ed  zone had been p e n e t r a t e d ,  and o n e , o n  Ju ly  31, 1970 (Release 
MI-70-79), s a i d  t h a t  i t  was planned t o  f l a r e  "something more than  
50 thousand cub ic  f e e t  of n a t u r a l  gas  i n  t h e  n e x t  few days t o  o b t a i n  
samples  of  gas f o r  d e t a i l e d  radiochemical ana lys i s . "  

In  August 1970, oISINV issued .  Rul i son  news r e l e a s e s  ( s e e  Appendix 
D) r e l a t i n g  to :  1 )  p l ans  f o r  f l a r i n g  s m a l l  amounts of gas  t o  o b t a i n  
r e p r e s e n t a t i v e  samples of t h e  gas  i n  t h e  chimney p r i o r  t o  c a l i b r a t i o n  
f l a r i n g ,  2) samples 'of  gas taken  f o r  a n a l y s e s ,  r e s u l t s  of whi'ch showed 

' average  co 'ncentrat ions of t r i t i u m  and krypton-85 w e l l  below p r o t e c t i v e  
a c t i o n  g u i d e l i n e s  f o r  t h e  p r o j e c t ,  3) t h e  opening of t h e  AEC's c la ims 
o f f  ice i n  Grand v a l l e y  on August 31, 1970,  and 4 )  proposed remedial  
work t o  t h e  r e e n t r y  ho le .  



. . . 

A news r e l e a s e  s t a t i n g  t h a t  , f l a r i n g  was t e n t a t i v e l y  schedu led  t o  
resume a b o u t  October  3 ,  1970, was i s s u e d  October  1, 1970 (Re lease  
NV-70-101). A p r e s s  confe rence  was conducted October  27 f o r  Colorado 

' news media a t  t h e  Rul i son  s i t e . . I n  g e n e r a l ,  t h e  p r e s s  was v e r y  re- 
c e p t i v e  t o  a l l  i n f o r m a t i o n  p r e s e n t e d .  R e p o r t e r s '  q u e s t i o n s  were  
r e a s o n a b l e  and r e l e v a n t .  

A p r e S s  r e l e a s e  was i s s u e d  November 30,  1970 ( R e l e a s e  NV-70-119), , 

which r e p o r t e d  t h a t  Rul i son  p r o d u c t i o n  test  f l a r i n g  was schedu led  
t o  b e  resumed December 1, 1970. 

A p r e s s  r e l e a s e  i s s u e d  December 29,  1970 ( R e l e a s e  NV-70-131), re- 
p o r t e d  t h a t  t h e  second p r o d u c t i o n  t e s t  f l a r i n g  was completed 
December 20,  1970,  and t h a t  t h e  t h i r d  p r o d u c t i o n  test  was schedu led  
t o  b e g i n  i n  f o u r  t o  s i x  weeks. 

A p r e s s  r e l e a s e  i s s u e d  January  29,  1971  ( R e l e a s e  NV-71-7), s a i d  
t h a t  t h e  t h i r d  p r o d u c t i o n  t e s t  was s c h e d u l e d  t o  b e g i n  February 2 ,  
1971. On February 3  and 4 ,  1971, a CBS-TV news team v i s i t e d  t h e  
si te.  A u s t r a l ' s  Miles Reynolds and AEC's A .  Dean Thornbrough were  
i n t e r v i e w e d .  

A p r e s s  r e l e a s e  i s s u e d  A p r i l  1 2 ,  1971  ( R e l e a s e  NV-71-22), s a i d  t h a t  
r a d i o a c t i v i t y  of t h e  gas b e i n g  f l a r e d  had d e c r e a s e d  t o  1 / 2 0  o f  t h e  
l e v e l  p r e s e n t  a t  t h e  f i r s t  c a l i b r a t i o n  f l a r i n g  i n  Oc tober  1970, and 
t h a t  t h e  g a s  was b e i n g  ana lyzed  by ORNL, LLL, and I s o t o p e s .  

A p r e s s  r e l e a s e  i s s u e d  A p r i l  23, 1971  ( R e l e a s e  Nv-71-25), r e p o r t e d  I .  

t h a t  R u l i s o n  f l a r i n g  had ended, and t h a t  a n  e s t i m a t f d  t o t a l  of 455 1 1  
MMCF of  g a s  h a s  been f l a r e d  s i n c e  t h e  w e l l  was r e e n t e r e d  on I . 
August 1, 1970. 

' A . p r e s s  r e p o r t  on May 1 7 ,  1971  ( R e l e a s e  NV-71-30) , ' s a i d  t h a t  a s m a l l  
l e a k  had been  found on t h e  R u l i s o n  c o n t r o l  head .  Some'50,OOO c u b i c  
f e e t  o f  g a s  was f l a r e d  w h i l e  t h e  l e a k  was r e p a i r e d .  

13.7 TECHNICAL INFORMATION PLAN 

Refe r  t o  Appendix E .  



CHAPTER X I V  

RULISON LITIGATIONS ' 

1 4 . 1  COSCC/C-1712 

On August 2 ,  1969, C i v i l  Action C-1712, e n t i t l e d  "Colorado Open 
Space Coordina t ing  counci l"  on behal f  of " a l l  those  e n t i t l e d  t o  
t he  p r o t e c t i o n  of t h e i r  h e a l t h  and s a f e t y ,  and t h e  h e a l t h  and 
s a f e t y  of those  gene ra t ions  y e t  unborn, from t h e  hazards  of 
i o n i z i n g  r a d i a t i o n  r e s u l t i n g  from t h e  d i s t r i b u t i o n  of rad io-  
a c t i v e  m a t e r i a l s  through t h e  permanent biogeochemical cyc l e s  of 
t h e  b iosphere  a s  .a r e s u l t  of t h e  defendants  conduct of P r o j e c t  
Rulison,  and on behal f  of a l l  those  e n t i t l e d  t o  t h e  f u l l  b e n e f i t ,  
u s e  and enjoyment of t h e  n a t i o n a l  n a t u r a l  r e sou rce  t r e a s u r e s  of  
t he  s t a t e  of Colorado wi thout  degrada t ion  r e s u l t i n g  from contami- 
n a t i o n  wi th  r a d i o a c t i v e  m a t e r i a l s  r e l e a s e d  a s  a  r e s u l t  of t h e  
defendants  conduct of P r o j e c t  Rul i son ,  and a l l  o t h e r s  s i m i l a r l y  
s i t u a t e d ,  P l a i n t i f f s ,  vs D r .  Glenn T.  Seaborg, Chairman of t h e  
Atomic Energy Commission, Aus t r a l  O i l  Company, Incorpora ted ,  and 
CER Geonuclear Corporat ion,  Defendants." Also included i n  t h e  
cap t ion  of t h e  Complaint were: "U.S. Atomic Energy Commission, 
Bureau of Mines, U.S. Department of  I n t e r i o r ,  and Los Alamos 
S c i e n t i f i c  Labora tory ,  a s  t h e i r  s e v e r a l  i n t e r e s t s  may appearu 
( h e r e i n a f t e r  "COSCC" o r  C-1712). 

On August 22, 1969, C i v i l  Action C-1702, e n t i t l e d  "Richard L. 
Crowther, Wil lard Eames, Char les  Morgan Smith, i n d i v i d u a l l y  and 

' a s  Pa ren t  and Next Friend of James Hopkins Smith, 111, and James 
Hopkins Smith, 111, on behal f  of themselves and a l l  persons 

- - - _ s i m i l a r l y -  s i t u a t e d ,  P l a i n t i f f s ,  v s  - -- D r .  Glenn T. Seaborg , Chairman 
- - - -  - - 

of t h e  Atomic Energy Commission, A u s t r a l  o i l  Company, and C E R K  
Geonuclear Corpora t ion ,  Defendants" ( h e r e i n a f t e r  "Crowther" o r  
C-1702) was f i l e d  i n  t h e  U.S. D i s t r i c t  Court i n  Denver, Colorado. 

1 4 . 3  DECISION . . 

The complaints  sought ,  among .o ther  t h i n g s ,  an i n j u n c t i o n  t o  pre-  
ven t  t h e  d e t o n a t i o n  of  t h e  Rulison exp los ive  and an i n j u n c t i o n  
t o  p reven t  t h e  f l a r i n g  of t h e  gas and t h e  r e l e a s e  of r a d i o a c t i v i t y  
t o  t h e  atmosphere. Various l e g a l  p r o p o s i t i o n s  were advanced t o  
suppor t  t h e  r eques t ed  i n j u n c t i o n .  The two -complaints were consol- 
i d a t e d  and heard-on Motion f o r  Summary ~ u d g m e n t  and Motion t o  
D i s m i s s  f i l e d  by t h e  Department of J u s t i c e  on behal f  of t h e  D r .  
Seaborg and by t h e  co rpo ra t e  de fendan t s ,  be fo re  ~ u d g e  Ar ra j  on 
August 26 and 27, 1969. On August 27, 1969, Judge Ar ra j  denied 
t h e  p l a i n t i f f  r e q u e s t  f o r  i n j u n c t i o n  t o  prevent  t h e  de tona t ion ;  
t h e  c o u r t  r e t a i n e d  j u r i s d i c t i o n  on t h e  r e q u e s t  t o  prevent  subse- . ' 

quent  f l a f i n g  and s p e c i f i e d  t h a t  defendants  could.  no t  f l a r e  t h e  gas 
, . w i t h i n  s i x  months a f t e r  t h e  f i r s t  de tona t ion  wi thout  f i r s t  coming 

i n t o  t h e  c o u r t  t o  be  heard .  Defendants had s t i p u l a t e d  t h e r e  woyld 



be  no r e e n t r y  ope ra t i ons  u n t i l  s i x  months a f t e r  de tona t ion .  The 
c o u r t ' s  comments on s a f e t y  a r e  noteworthy: 

I I . . . I am impressed w i t h  t h e  f a c t  t h a t  t h e  government has  
up t o  t h i s  p o i n t  exe rc i s ed  extreme c a u t i o n  and c a r e  to. pro- 
tect t h e  persons ,  t he  animal l i f e ,  t h e  p l a n t  l i f e ,  t h e  water  
supply and o t h e r  th ings  t h a t  may b e  adve r se ly  a f f e c t e d  by 
t h e  d e t o n a t i o n  of  t h i s  device."  (DR. of  Dec is ion ,  pp. 8-9) 

14.4 APPEAL 

P l a i n t i f f s  immediately appealed t h e  d e n i a l  t o  t h e  U.S. Court 
of Appeals,  Tenth C i r c u i t  (Cases numbered 448-69 and 449-69). On 
September 2 ,  1969, C i r c u i t  Judge H i l l ,  s peak ing  f o r  t h e  th ree-  
judge emergency pane l  which had heard  t h e  appea l ,  s u s t a i n e d  Judge 
A r r a j ' s  d e n i a l  of t h e  r eques t  f o r  i n j u n c t i o n  and denied t h e  o r i g -  
i n a l  a p p l i c a t i o n  f o r  i n j u n c t i v e  r e l i e f  f i l e d  i n  t h e  C i r cu i t -Cour t  
w i th  t h e  appea l s .  The C i r c u i t  Cour t ,  w h i l e  s t a t i n g  t h a t  "From t h e  
l i m i t e d  n a t u r e  of  t h e  o r d e r  appealed from and t h e  r e l i e f  o r i g i -  
n a l l y  reques ted  h e r e ,  we do not  propose t o  go i n t o  t h e  merits of 
t h e  l i t i g a t i o n  . . .," d i d  note:  

"After  c a r e f u l l y  cons ider ing  t h e  evidence adduced by a p p e l l a n t s  
( p l a i n t i f f s )  i n  suppor t  of i n j u n c t i v e  r e l i e f ,  we must conclude t h a t  
they  have p re sen t ed  a  very  weak case .  It i s  t o t a l l y  l a c k i n g  i n  
suppor t  of  t h e  necessary  i n g r e d i e n t  of i r r e p a r a b l e  damages. Such 
damages, under t h e  undisputed evidence,  i s  ve ry  remote,  and no t  
w i t h i n  t h e  realm of p r o b a b i l i t y .  A s  they have i n  connect ion wi th  
t h e  many o t h e r  underground nuc l ea r  exp los ions  de tona ted  i n  t h e  
p a s t ,  t he  Atomic Energy Commission and t h e  o t h e r  coopera t ing  
governmental agenc ies  a r e  e x e r c i s i n g  t h e  h i g h e s t  degree  of  
c a r e ,  c au t ion  and e x p e r t i s e  to  prevent  any p o s s i b l e  damage 
t o  l i f e ,  p rope r ty  and n a t u r a l  r e sou rces .  The t r i a l  judge ' s  
f i n d i n g s  o f  f a c t  a r e  c l e a r ,  comprehensive and f u l l y  supported 
by t h e  evidence .I1 (Decis ion,  pp. 5-6) 

P l a i n t i f f s '  e f f o r t s  t o  s ecu re  a  W r i t  of  C e r t i o r a r i  were unsuc- 
cess f  u l .  

14.5 DUMONT/CIVIL ACTION 65631C1722 

On August 29, 1969, Mart in  G .  Dumont, Distr ict  Attorney f o r  
Ga r f i e ld  County, brought  s u i t  a g a i n s t .  CER-Austral i n  t h e  S t a t e  
Court (Martin G.  Dumont, D i s t r i c t  A t to rney  f o r  Ninth J u d i c i a l  
D i s t r i c t  v s  Claude Hayward, Aus t r a l  0il.Company and CER Geo- 
nuc l ea r  Corpora t ion ,  C iv i l  Act ion 6563) t o  p reven t  t h e  detona- 
t i o n  o f . t h e  Rulison explos ive .  The AEC was n o t  named p a r t y  t o  
t h e  s u i t .  

C E ~ / A u s t r a l  removed t h e  c a s e  t o  t h e  U .S . D i s t r i c t  Court' under : 

d i v e r s i t y  of c i t i z e n s h i p ,  a l l e g i n g  t h e  j o i n d e r  of Claude V.  
Hayward w a s ' a n  e f f o r t  t o  d i v e s t  t h e  Fede ra l  Court of j u r i s d i c t i o n .  



The D i s t r i c t  Cour t ,  Judge A r r a j ,  s u s t a i n e d  the  removal ( C i v i l  
1722) and based on t h e  p r i o r  d e c i s i o n s  i n  t h e  Crowther c a s e  
(Civ i l .  1702 and C i v i l  1712) , denied the  r e q u e s t s  f o r  i n j u n c t i o n  
a g a i n s t  t h e  Rulison de tona t ion  on September 3 ,  1969. P l a i n t . i f f s l  
appeal  t o  t h e  C i r c u i t  Court r e s u l t e d i n  t h a t  cou r t  s u s t a i n i n g  
Judge A r r a j ' s  dec i s ion  on September 4;1970. '  

14  .'6 POSTSHOT TRIAL 
- .  

Subsequent t o  the  c o u r t s '  d e c i s i o n  t o  permi t  t h e  de tona t ion  on 
September 4 ,  1969 (postponed f o r  weather  reasons  u n t i l  
September 1 0 ,  1969) ,  p l a i n t i f f s  undertook ex tens ive  d iscovery  
depos i t i ons  of va r ious  AEC-AEC c o n t r a c t o r  personnel  and Aus t r a l  
personnel  p r i o r  t o  commencement of t h e  t r i a l  be fo re  Judge Ar ra j  
on January 2 ,  1970, i n  which a l l  c a s e s  were consol ida ted ;  dur ing  
the  t r i a l ,  which l a s t e d  through January 1 6 ,  1970, 22 wi tnes ses  
t e s t i f i e d  on behal f  of t h e  s e v e r a l  p a r t i e s  and s c o r e s  of e x h i b i t s  
were submit ted t o  the  c o u r t .  

On   arch 1 6 ,  1970, Judge Ar ra j  handed. down h i s  d e c i s i o n  which 
permit ted AEC-Aus'tral t o  r e e n t e r  t h e  Rulison chimney and under- 
take the f l a r i n g  program s e t  f o r t h  i n  NVO-61, e n t i t l e d  "P ro jec t  
Rulison Post-Shot P lans  and Evalua t ions  , I '  s u b j e c t  t o  t h e  AEC 
providing t h e  Court,  o n .  a  t imely b a s i s ,  copies  of " raw data"  
which were t o  be  f u m i s h e d  t o  t h e  AEC open f i l e s  i n  Denver, 

 colora ado, B a r t l e s v i l l e ,  Oklahoma, and .Las Vegas , .Nevada, and  t o  
t h e  Colorado Pub l i c  Heal th  Department. F u r t h e r ,  t h e  c o u r t  r e t a i n e d  
j u r i s d i c t i o n :  

I I . . . f o r  t h e  purposes of a s s u r i n g  t h a t  f u r t h e r  a c t i v i t i e s  
i n  connect ion wi th  t h i s  phase of t h e  Rulison P r o j e c t  w i l l  be  
c a r r i e d  o u t  i n  accordance wi th  t h e  p l a n s  a s  approved by t h e  
Court ,  and f o r  such o t h e r  and f u r t h e r  a c t i o n  a s  may b e  deemed 
appropr i a t e  i n  t he  premises." -- - - _ ----- 

The cour t  d i scussed  each of t he  major i s s u e s  r a i s e d  by t h e  p a r t i e s .  
A s h o r t  summary of s e l e c t e d  major i s s u e s  fol lows:  

A .  Members of  t he  p u b l i c ,  i nc lud ing  a s s o c i a t i o n s  of people ,  have 
s t and ing  t o ' b r i n g  s u i t  a g a i n s t  t h e  AEC where they a l l e g e  t h r e a t  
t o  t h e i r  h e a l t h  and s a f e t y .  

B. The a c t i o n  of t h e  AEC i n  approving t h e  Rulison c o n t r a c t  cons t i -  
t u t e d  an  agency "act ion" w i t h i n  t h e  meaning of t h e  Adminis t ra t ive  
Procedures  Act s o  as t o  s u b j e c t  t h e  Rulison o p e r a t i o n s  t o  judi-  
c i a l .  review; t h e  Court a l s o  h e l d  i ts  gene ra l  e q u i t a b l e  j u r i s d i c -  
t i o n  pe rmi t t ed  such review. 

C .  The AEC s a f e t y  programs s a t i s f i e d  t h e  Congressional  mandate t o  
t he  AEC t o  ca r ry  ou t  AEC's program s o  a s  t o  p r o t e c t  h e a l t h  and 

. t o  minimize danger t o  l i f e  and proper ty :  - 
1 L 



11 . . . we f i n d  t h a t  t h e  u l t i m a t e  . issued of f a c t  must b e  
r e so lved  i n  favor  of the  defendants .  The proposed f l a r i n g  
of gas  from ' t h e  Rulison c a v i t y  has n o t  been shown t o  pre- 
s e n t  a  danger t o  l i f e ,  h e a l t h  o r  proper ty  of t h e  p l a n t i f f s ,  
or' a n y ' o t h e r s  s i m i l a r l y  s i t u a t e d . "  

D. There was no " c r e d i b i l i t y  gap1'--AEC c a r r i e d  o u t  i t s  de tona t ion  
program as  AEC had s t a t e d  i t  would. The c o u r t  s t a t e d :  

" W e  f i n d  no evidence of an AEC c r e d i b i l i t y  gap, and no 
evidence t h a t  t h e  AEC cannot b e  r e l i e d  upon t o  implement 
i ts  p l a n s  f o r  t h e  Rulison f l a r i n g  w i t h i n  t h e  s t anda rds  
i t  h a s  e s t a b l i s h e d  and publ ished . I 1  

E .  The AEC r a d i a t i o n  s t anda rds  a r e . a d e q u a t e  t o  p r o t e c t  l i f e ,  
h e a l t h  and proper ty  : 

"The defendants  have provided s u b s t a n t i a l  evidence t o  suppor t  
t he  v a l i d i t y  of t h e  s t anda rds  a s  c u r r e n t l y  e s t a b l i s h e d ,  and 
t h e  p l a i n t i f f s  have not  met t h e i r  burden. We, t h e r e f o r e ,  f i n d  
t h a t  ' t he  p l a i n t i f f s  have f a i l e d  t o  e s t a b l i s h  t h a t  t he  FRC and 
AEC r a d i a t i o n  p r o t e c t i o n  s t anda rds  a r e  n o t  reasonably 
adequate .  t o  p r o t e c t  l i f e ,  h e a l t h  and s a f e t y  ." 

F. There was no b a s i s  t o  s u s t a i n  p l a i n t i f f s '  con ten t ion  t h a t  t h e  
r a d i a t i o n  s t anda rds  be immediately reduced 1 0  t imes,  f o r  example, 
t h e  0.17 rem per  yea r  s t anda rd  b e  reduced t o  0.017 rem per  y e a r :  

I I However, a l though t h e  p l a i n t i f f s  d i d  in t roduce  impressive 
ev idence  of new developments i n  t h e  f i e l d  of r a d i a t i o n  b io logy ,  
they f a i l e d  t o  prove t h a t  t h e s e  developments show t h e  n e c e s s i t y  
of lowering t h e  s t anda rds .  The f a i l u r e  of proof has  two e l e -  
ments . F i r s t ,  they d id  n o t  e s t a b l i s h  an  adequate  c o r r e l a t i o n  
between t h i s  in format ion  and r a d i a t i o n  exposure a t  low dose 
l e v e l s .  Second, they d id  n o t  r e f u t e  equa l ly  new and impress ive  
evidence of r e p a i r  of t h e  b i o l o g i c a l  damage from r a d i a t i o n  a t  
low dose r a t e s  and l e v e l s .  . . . Thus, a l though t h e  p l a i n t i f f s  
c laim t h a t  t h e i r  demand f o r  a lowering of t h e  s t anda rds  is  
suppor ted  by "hard evidence1' of r a d i a t i o n  e f f e c t s  a t  o r  below 
t h e  low dose l e v e l s  of t he  r a d i a t i o n  p r o t e c t i o n  s t anda rds  . . . 
We f i n d  t h a t  t h e  evidence of r e p a i r  p rovides  suppor t  f o r  t h e  
t h e o r i e s  of t h re sho ld  and p r a c t i c a l  t h re sho ld  and has  not  been 
con t rove r t ed  ." 
Nei the r  p a r t y  appealed t h e  decision..  



CHAPTER XV 

PRIVATE PROPERTY DAMAGE COMPLAINTS 
. . 

15.1 CLAIMS OFFICE 

The P r o j e c t  Rulison Claims Of f i ce  was opened a t  143 F i r s t  s t r e e t ,  
Grand Val ley , .  Colorado, immediately fo l lowing  the  de tona t ion .  This  
o f f i c e ,  under t he  d i r e c t i o n  of t h e  AEc/NV Claims O f f i c e r ,  was es-  
t a b l i s h e d  t o  r e c e i v e  and process  p rope r ty  damage complaints  and/or  
claims a t t r i b u t a b l e  t o  ground motion a r i s i n g  from the  de tona t ion .  

INVESTIGATION PROCEDURE 

Damage complaints  were i n v e s t i g a t e d  by GAB claims a d j u s t e r s  and 
JAB se i smic  response engineers .  Use of mobile r a d i o s  i nc reased  
t h e  d a i l y  number of complaint i n v e s t i g a t i o n s  accomplished by each 
engineer  and/or  a d j u s t e r  by p r 0 v i d i n g . a  means f o r  damage complaints  

. repor ted  t o  t he  claims o f f i c e  by te lephone ,  ma i l ,  o r  i n  person,  t o  
. . b e  re layed  t o  t he  f i e l d  promptly, a f f o r d i n g  a means f o r .  t h e  a d j u s t e r s  

. i n  t he  f i e l d  t o  c o n t a c t  t h e  JAB s e i smic  response  eng inee r s  t o  a r range  
f o r  an eng inee r ing  i n v e s t i g a t i o n  of t hose  complaints  f o r  damage 
where c r e d i b i l i t y  of t h e  damage r equ i r ed  v e r i f i c a t i o n ;  and provid ing-  
a means of g iv ing  o t h e r  i n s t r u c t i o n s  t o  a d j u s t e r s  o r  eng inee r s  i n  
t h e  f i e l d .  

15.3 AEC INVESTIGATIONS AND REPAIRS 

Although d e t a i l e d  p l ans  had been made t o  r e p l a c e  any window g l a s s  
broken, and t o  accomplish o t h e r  types of damage r e p a i r s  of an 
emergency n a t u r e  through the  s e r v i c e  of a Grand Junc t ion  gene ra l  
c o n t r a c t o r ,  i t  became apparent  soon a f t e r  de tona t ion  t h a t  t h e r e  
were no l o c a l  c o n t r a c t o r s  a v a i l a b l e  to  a s s i s t  c la imants  i n  pre- 

-- -- - -- - - par ing  e s t i m a t e s  --- of damage a s  a b a s i s  -- f o r  -- f i l i n g  t h e i r  c laims.  
By d i r e c t i o n ,  GAB h i r e d  a Grand Junc t ion  b u i l d i n g  c o n t r a c t o r  t o  
provide e s t i m a t e s  of r e p a i r  f o r  project-caused damage. This  con- 
t r a c t o r  provided r e p a i r  e s t i m a t e s  which were i n  f a c t  guaranteed 
r e p a i r  b i d s  f o r  which h i s  f i rm would do t h e  r e p a i r  work. These 
e s t i m a t e s  served  t o  e s t a b l i s h  a b a s i s  f o r  r e p a i r  c o s t s  i n  s e t t l e -  
ment of c r e d i b l e  p rope r ty  damage claims occasioned by ground 
motion from t h e  de tona t ion .  The ma jo r i t y  of c la imants  accepted t h e  
e s t i m a t e s  a s  f a i r  and reasonable  b u t  p r e f e r r e d  t o  do t h e i r  own 
r e p a i r s .  Those c la imants  who d e s i r e d  t o  have t h e  r e p a i r s  made by 
the  c o n t r a c t o r  who prepared t h e  e s t i m a t e  were given t o  understand 
t h a t  any arrangements f o r  such r e p a i r  were s t r i c t l y  between them- 
s e l v e s  and t h e  c o n t r a c t o r .  (See Table 1 f o r  types  of damage 
complaints .  ) 

P r i o r  t o  de tona t ion ,  p l a n s  were l a i d  t o  reduce t h e  GAB a d j u s t e r  
s t a f f  when t h e  volume of complaints and/or  c la ims  ( e s t ima ted  a t  
400) decreased t o  a l e v e l  capable of be ing  handled by a l e s s e r  
number o? a d j u s t e r s .  A t a r g e t  d a t e  was a l s o  set f o r  c l o s i n g  t h e  



Grand Valley Claims Of f i ce  wi th  only one a d j u s t e r  working out  of 
the  Grand.Junct ion  GAB o f f i c e  t o  handle  those  f e w s p o r a d i c  complaints 
a n t i c i p a t e d .  The r e c e i p t  of complaints dropped s u b s t a n t i a l l y  dur ing  
the  f i v e  weeks fol lowing the  de tona t ion ,  and acco rd ing ly ,  one claims 
a d j u s t e r  was r e l ea sed  from assignment on October 1 5 ,  1969, -,and a  
t a r g e t  d a t e  of October 30, 1969, f o r  c l o s i n g  of t h e  Claims Of f i ce  
was e s t a b l i s h e d .  The number of complaints  and/or  'claims rece ived  had 
reached a  t o t a l  f i g u r e  of 326 by mid-October 1969, and of 1 9 1  formal 
c la ims ,  162 claimants  had .  been pa id  $34,278.10 t o t a l .  

The complaint and claims o f f i c e  remained open u n t i l  November 14 ,  
1969. The c los ing  was p u b l i c l y  announced on October 28, 1969, a long  
wi th  t h e  informat ion  t h a t  any complaints  and/or  claims would be 
accepted a t  the GAB o f f i c e  a t  1010 North F i f t h  S t r e e t  i n  Grand 
Junc t ion .  This  announcement i n  t h e  l o c a l  newspapers and by l o c a l  
r ad io  and t e l e v i s i o n  s t a t i o n s  f u r t h e r  s t a t e d  t h a t  i n v e s t i g a t i v e  
r e p o r t s  of  complaints and/or c laims would b e  forwarded t o  t h e  
Technical  Support D iv i s ion ,  NV, by t h e  GAB Grand Junc t ion  o f f i c e .  
Following the  announcement, a  f l u r r y  of complaints  were rece ived  
by t h e  Grand Valley Claims Of f i ce .  

On November 7 ,  1969, t h e  second a d j u s t e r  of t h e  o r i g i n a l  complement 
was r e l e a s e d  from t h e  p r o j e c t  assignment ,  and a week l a t e r  t he  Claims 
Of f i ce  w a s  c losed and t h e  t h i r d  and f o u r t h  a d j u s t e r s  r e l e a s e d  from 
assignment.  The f i f t h  a d j u s t e r ,  who was on l o a n  from t h e  Grand 
Junc t ion  GAB o f f  i c e ,  re turned  t h e r e ,  t a k i n g  t h e  remaining 49 open 
P r o j e c t  Rulison complaints and/or  c laims f i l e s  f o r  f u r t h e r  process- 
ing .  The t o t a l  number of complaints and/or  c l a i m s  . received had 
reached 362 a t  the  time of t he  c l o s i n g  of t h e  Grand Valley Claims 
Of f i ce .  Of t h a t  t o t a l  number, 255 foi-mal c la ims  had been f i l e d ,  of 
which number 232 had been processed f o r  payment i n  t h e  amount of 
$50,928.09 t o t a l .  The ma jo r i t y  of  p rope r ty  damage complaints and/or  
c laims were rece ived  from Grand Val ley ,  R i f l e ,  and Collbran and 

. t h e i r  surrounding r u r a l  a r eas .  The l o w e s t  amount pa id  i n  s e t t l emen t  
of a  proper ty  damage claim was i n  t h e  amount of $7.50 f o r  damaged 
gas h e a t e r  e lements ,  whi le  $4,795.16 f o r  pump dimage and l o s s  of 
product ion  a t  t he  R i f l e  Union Carbide P l a n t  w a s  t h e  h i g h e s t  amount 
pa id  f o r  damage a t t r i b u t a b l e  t o  ground motion from t h e  de tona t ion .  

During t h e  1 5  weeks fo l lowing  t h e  c l o s i n g  o f  t h e  C l a i m s  Of f i ce  i n  
Grand Val ley ,  only 32 complaints and/or  c la ims  were  rece ived  f o r  
process ing .  Of t h e  394 complaints  and/or  c la ims  r ece ived ,  275 formal 
claims were. f i l e d ,  of which 261 were processed  and pa id  i n  t h e  - t o t a l  

% 

amount of '$69,777.29 by NV under t he  p r o v i s i o n s  of  Sec t ion  167 of 
the  Atomic Energy Act.  

15.4 ASSISTANCE TO AUSTRAL 

I n  e a r l y  November 1969, NV .was r e q u e s t e d  by A u s t r a l  t o  have GAB 
i n v e s t i g a t e  on a  r e i m b u r s a b l e , b a s i s  t h o s e  damage complaints and/or  
c la ims  which Aus t r a l  had r ece ived .  A meeting was h e l d  a t  NV on 
Novembe-r 1 8 ,  1969, w i t h  r e p r e s e n t a t i v e s  of A u s t r a l ,  CER, GAB, and ' 

NV t o  e s t a b l i s h  t h e  mechanics f o r  hand l ing  those  claims they had 



rece ived  f o r  preshot  coa l  mine shutdowns and i n t e r r u p t e d  b i g  game 
hun t ing  t r i p s ,  some of which were,  i n  p a r t ,  a r e s p o n s i b i l i t y  of 
the  AEC f o r  s e t t l emen t .  Nego t i a t i ons  f o r  s e t t l e m e n t  of 17  c l a i m s ,  
were recommended by GAB and payment was e f f e c t e d  by Aus t r a l .  Of 
t he  1 7  c la ims ,  AEc/NV p a r t i c i p a t e d  i n  two claim s e t t l e m e n t s  f o r  
Rulison-caused damage. The h i g h e s t  amount pa id  by Aus t r a l  i n  
s e t t l e m e n t  of a claim was $17,304.48 f o r  shutdown and 1os.s of 
product ion  of a coa l  mine. The lowes t  c l a i m . p a i d  by Aus t r a l  was 
$124.50 f o r  nonres ident  h u n t e r ' s  i n t e r r u p t e d  hunt ing  t r i p .  These 
ainounts were i n  s e t t l emen t  of c la ims  which were o r i g i n a l l y  presented  
i n  t h e  amounts of $39,750 and $500, respecCively.  

15 .5  CONTINUING ACTION 

Complaints and claims cont inued t o  b e  rece ived  through t h e  anniver- 
s a r y  d a t e  of t he  de tona t ion .  P r e s h o t ,  t h e  t o t a l  number was a n t i -  
c i p a t e d  t o  b e  i n  excess  of 425 and t h e  t o t a l  c o s t  t o  t h e  government 
i n  s e t t l m e n t  of these claims was e s t ima ted  to  be about $200,000. 

The P r o j e c t  Rulison Claims O f f i c e  was reopened a t  i t s .  o r i g i n a l  
l o c a t i o n  i n  Grand Valley, ,Coloradb, on August 31, 1970, f o r  t h e  
r e c e i p t  of c laims from those  i n d i v i d u a l s  who were wa i t i ng  u n t i l '  
t he  d e a d l i n e  of one year  approached. P r i o r  to  reopening t h e  Grand . 
Valley Claims Off i c e ,  a t o t a l  of 419 complaints  had been f i l e d ,  
of which number 307 had been formal ized  as claims; a t o t a l  of 
286 c la ims  had been processed f o r  payment i n  t h e  amount of 
$81,814 and one R i f l e ,  Colorado, c laim had been forwarded to  t h e  
Congress wi th  a recommendation f o r  payment i n  t h e  amount o f ,  

.$16,335.64; 12  claims had been formal ly  denied by AEC/NV; and 
8 ' c la ims  were under i n v e s t i g a t i o n ,  pending se t t l emen t .  

A t  t h e  c l o s e  of the  anniversary  d a t e  of September 10 ,  1970, a t o t a l  
of 458 complaints of damage had been  f i l e d  r e s u l t i n g  from the  Pro- 
j e c t -  Rulison de tona t ion  .- Formal -claims numbering 358-were- rece ived ,  

- - _  
and a t  the  time of  c lo s ing  the  Grand Val ley  Claims Of f i ce  on 
September 30, 1970, a t o t a l  of 319 claims had been processed f o r  
payment i n  t h e  amount of $93,831.45; 1 c la im previous ly  re ferenced  
had been r e f e r r e d  t o  Congress f o r  payment; 18  claims had been denied 
and/or  were pending d e n i a l ;  and 20 claims were under i n v e s t i g a t i o n .  

By June  30, 1971, a l l  i n v e s t i g a t i o n s  of claimed damage t o  those  
claims under i n v e s t i g a t i o n  had been  completed and se t t l emen t s  had 
been accomplished i n  a l l  b u t  t h r e e  i n s t a n c e s .  (These . t h r e e  outsfand- 
i ng  claims may b e  honored. upon r e q u e s t  t o  NV by t h e  claimants  in -  . 
volved and t h e  outs tanding  d o l l a r  f i g u r e ' f o r  t h e  t h r e e  .claims is 
$511.24.) By August 31, 1971, a t o t a l  number of 322 claims had been 
paid'  i n  t he  t o t a l  amount of $109,907.29 ( inc lud ing  of a 
R i f l e  , Colorado, claim f o r  $16,335.64 au tho r i zed  by t h e  Congress) ; 
a second claim over  t h e  $5,000 l i m i t a t i o n  was found t o  b e  mer i to r ious  
and had been recommended . f o r  payment i n  t h e  amount of $7,717.35 t o  
Headquarters  for .  Congressional a c t i o n ;  t h r e e  claims a s  s t a t e d  above 
a r e  pending payment upon. a p p l i c a t i o n  of t h e  c la imants ;  31  claims 

. have been denied by l e t t e r  from AEC/NV based upon i n v e s t i g a t i v e  
f i n d i n g s  . 



A . R i f l e  c laimant  whose claim had been denied a f t e r  s e v e r a l  i n v e s t i -  
g a t i o n s  appealed through h i s  a t t o r n e y s  t o  have h i s  c la im reopened. 
Fur ther  i n v e s t i g a t i o n  was accomplished wi th  no change noted i n  t h e  
b a s i s  f o r  honoring t h i s  $67,510 c la im,  and on January 6 ,  1972, i t  
was aga in  denied.  The claimant  f i l e d  s u i t  on J u l y  12 ,  1,972, i n  
Federa l  Court,  Denver, Colorado. The l i t a g a t i o n  was s e t t l e d  and 
compromised by the  ~ e ~ a r t m e n t  of J u s t i c e  f o r  $10,000. 

Excluding se t t l emen t  c o s t s  of t h e  two c la ims  r e f e r r e d  t o  Congress 
f o r  a recommended se t t l emen t  of $24,052.99 (both  of which have been 
p a i d ) ,  t he  'AEC/NV has  incu r red  co'sts of approximately $220,000 i n  
t h e  i n v e s t i g a t i o n  of 458 complaints  and c la ims  and se t t l emen t  ,of 
323 c la ims  a r i s i n g  from the  de tona t ion  of P r o j e c t  Rulison.    able 11 
shows t h e  amount of proper ty  damage.by l o c a t i o n .  Some minor c o s t s  
cont inue f o r  t h e  r e i n v e s t i g a t i o n  of occas iona l  appea l s  of denied 
claims and f o r  t he  i n v e s t i g a t i o n  of l a t e  f i l e d  complaints  which 
might be' processed under t he  p r i c e - ~ n d e r s o n  l e g i s l a t i o n .  

TABLE 11.--Project Rulison Proper ty  Damage 
Complaints and/or  Claims 

AMOUNTS 

$ 41,050 

70,966 

9,632 

1,843 

3,405 

3,495 

1,232 

$131,623 

LOCATION 

Grand Valley 

R i f l e  

Collbran 

S i l t  

Cameo 

DeBeque 

Other 

TOTALS 

COMPLAINTS /CLAIMS 

188 

141 

33  

13 

1 

1 6  

6 7 

45 9 

CLAIMS PAID 

16 6 

11 0 

1 9  

13 

1 

7 

~ 

8 
-- 

32 4 



CHAPTER XVI 
CONCLUSIONS AND RECOMMENDATIONS 

16 .1  GENERAL 

This  j o i n t  e f f o r t  by t h e  government and p r i v a t e  i ndus t ry  r e s u l t e d  i n  
a  s u c c e s s f u l  p r o j e c t  which may l e a d  t o  development of v a s t  s u p p l i e s  
of gas i n  low permeable a r e a s .  This  i s  extremely important  s i n c e  t h e  
n a t i o n ' s  p r e s e n t  supply i s  decreas ing  r a p i d l y .  

The government ' s experience i n  nuc lea r  t e s t i n g  covers  s e v e r a l  
decades wi th  a s s i s t a n c e  from p r i v a t e  i n t e r e s t s .  This  chapter  con- 
t a i n s  comments, conclusions,  and recommendations from both t h e  
government and i t s  i n d u s t r i a l  p a r t n e r s .  

16.2 PLANNING AND PROCEDURES 

16.2.1 Conclusions 

The P r o j e c t  Rulison d e f i n i t i o n  procedure was s a t i s f a c t o r y ;  
however, more d e t a i l e d  plann2ng would b e  d e s i r a b l e  to  
f a c i l i t a t e  c o s t  and damage e s t i m a t e s  and t o  make a v a i l a b l e  
more f a c t u a l  in format ion .  The procedure lacked  comprehen- 
s i v e  pos tshot  p l a n s ,  b u t  i t  was agreed t h a t  t h e  Rulison 
Technical  Committee would b a s e  t h e i r  p l a n s  on r e s u l t s  from 
the  de tona t ion .  

AustralICER used NV c o n t r a c t o r s  t o  f i e l d  s a f e t y - r e l a t e d  
programs. These c o n t r a c t o r s  presented  d i f f i c u l t i e s  to  
AustralICER dur ing  p r o j e c t  planning.  Even though numerous 
meetings were held between the  c o n t r a c t o r s  and Austral/CER, 
the  c o n t r a c t o r s  s t a t e d  t h a t  they were .no t  consul ted enough 
on planning p repa ra t ions .  

- --  - - - .. - . . ~ . ...- .~ . ~. . 

D i f f i c u l t i e s  were encountered i n  t he  o v e r a l l  e f f e c t s  p lanning  
and i n  inventory ing  s t r u c t u r e s  , mines, water  w e l l s ,  and 
s p r i n g s  i n  t h e  Rulison a r e a .  These d i f f i c u l t i e s  could b e  
co r r ec t ed  by tKe r e c e n t l y  modified procedure f o r  p lanning  

' . Plowshare i n d u s t r i a l  p r o j e c t s  . The. main problem t o  b e  
co r r ec t ed  by t h i s  modif ied procedure involves  t h e  t i m e  
a v a i l a b l e  t o  conduct p re l imina ry  and f i n a l  a n a l y s i s  and 
make p r e d i c t i o n s .  about  hazards  involved wi th  de tona t ion .  

The inaccuracy of p re sho t  surveys  became ev iden t  when a  
s t r u c t u r e '  was .overlooked because t h e  i n d i v i d u a l  ( s )  ca t a -  
l og ing  f a c i l i t i e s  f a i l e d  t o  a s k  . the  owner i f  any o t h e r  
s t r u c t u r e s . e x i s t e d .  A complete l i s t ,  wi th  c ross - re ferences ,  
of s e v e r a l  f a c i l i t i e s  was no t  a v a i l a b l e  t o  o rgan iza t ions  

. involved i n  t h i s  p r o j e c t .  Consequently,  when an owner of  
a  f a c i l i t y  was contac ted  by p r o j e c t  groups, o r  when h e  
contacted t h e  CP, t h e  J o i n t  Off i c e  of '  Information,  o r  



A u s t r a l l c ~ ~  regard ing  a  f a c i l i t y  , t he  f a c i l i t y  was r e v i s i t e d .  
This  requi red  e x t r a  e f f o r t '  over  t h a t  o r i g i n a l l y  programmed 
by USGS and J A B .  

Ground motion measurements proved t h a t  ground motion pre-  
d i c t i o n s  were accu ra t e .  

P r o j e c t  Rulison e f f e c t s  eva lua t ion  s . t ud ie s  provided most 
of t h e  information used t o  develop the  ope ra t ions  and 
s a f e t y  p lans .  These s t u d i e s  made poss ib l e  t h e  implementa- 
t i o n  of a l l  a r e a  c o n t r o l  programs. 

16.2.2 Recommendations 

Future p r o j e c t  d e f i n i t i o n s  should ,contain an e f f e c t s  
eva lua t ion  and d e t a i l e d  p l ans .  These p l ans  a r e  needed to :  
1 )  i d e n t i f y  and prepare  a c c u r a t e  c o s t  e s t i m a t e s ,  2) e s t i -  
mate p o t e n t i a l  damage and t o  t ake  appropr i a t e  p r o t e c t i v e  
measures, and 3) have f a c t u a l  in format ion  f o r  u se  i n  
d r a f t i n g  environmental impact s ta tements  f o r  b r i e f i n g s  
and forums. Also, p r o j e c t  d e f i n i t i o n s  should con ta in  
d e t a i l e d  pos tshot  p l ans .  These plans:  a r e  needed - p r i o r  t o  
c o n t r a c t  n e g o t i a t i o n s  t o  e x p l a i n  p r o j e c t  o b j e c t i v e s ,  poten- 
t i a l  environmental impacts ,  methods and safeguards ,  and t o  
b e t t e r  understand p o t e n t i a l  pos tshot  funding requirements .  

D i f f i c u l t i e s  t h a t  occurred  dur ing  t h e  NV c o n t r a c t o r  s a f e t y -  
r e l a t e d  programs could b e  overcome by having t h e  sponsor 
a r r ange  f o r  s a f e t y - r e l a t e d  t a s k s  t o  be  performed by p r i v a t e  
con t r ac to r s .  I n  t h i s  ma t t e r  , t h e  sponsor  would have a  more 
p o s i t i v e  r o l e  i n  program planning  and implementation wh i l e  
the  NV would r e t a i n  c o n t r o l  through reviews and in spec t ions .  

The accuracy of  p re sho t  surveys  could b e  improved by: 

a.' Requesting t h a t  p r o j e c t  c o n t r a c t o r s  make a  c h e c k l i s t  
which would i n c l u d e  ques t ions  about  t h e  surveyed loca -  
t i o n  and i tems  p e r t a i n i n g  t o  t h i s  l o c a t i o n .  

b. Making a cross- re ference  l i s t i n g  showirig each survey 
l o c a t i o n  which would b e  fu rn i shed  t o  EPA/NERc, t he  ' 

J o i n t  O f f i c e  of Informat ion ,  t h e  i n d u s t r i a l  sponsor ,  
and t h e  OCC. Th i s  would p reven t  redundant surveys 
and improve. p u b l i c  r e l a t i o n s  wi th  t h e  l o c a l  inhabi-  
t a n t s .  By provid ing  d e t a i l e d  cross-referenced informa- 
t i o n ,  t h e  above o r g a n i z a t i o n s  can answer each i n d i v i -  
dual '  query i n  a  way t o  minimize d u p l i c a t i n g  survey 
e f f o r t .  

c.  S h o t ' t i m e  coord ina t ion  procedures  should a l s o  be  
developed by t h e  p r o j e c t  c o n t r a c t o r s  and by t h e  AEC 

- Off i ce  of  E f f e c t s  Eva lua t ion  E f f e c t s  O f f i c e r .  



16.3 NUCLEAR EXPLOS1VE.SAFETY 

16.3.1 Conclusion 

From a s a f e t y  s t andpo in t ,  the' Rulison p r o j e c t  was success fu l .  

16 .3 .2  Recommendations 

Furure Plowshare p r o j e c t s  should use t h e  same genera l  
nuc lea r  explos ive  s a f e t y  guidances a s  were used i n  P r o j e c t  
Rulison . 

16.4 ENGINEERING AND LOGISTICAL SUPPORT 

16.4.1 Conclusions 

NV and NV c o n t r a c t o r  personnel  suggested cons t ruc t ion  pro- 
gram changes which s a t i s f i e d  t h e  AEC s a f e t y  s tandards .  
These changes involved a d d i t i o n a l  logging f o r  cement bond 
and dens i ty  v e r i f i c a t i o n ,  exac t  d i s t a n c e  from boron s l eeve  
t o  h o l e  bottom, dry ing  c a s e ,  and d r i l l  c o l l a r  modif ica t ion  
f o r  mandril  runs.  

16 -4 .2  , Recommendat i ons  

Before any of t he  planning work i s  accomplished, an "agreed- 
to" p r o j e c t  . schedule  should  b e  made.. 

P r o j e c t  drawings and s p e c i f i c a t i o n s  f o r  f u t u r e  ' p r o j e c t s  
should b e  more d e t a i l e d .  

- -  - It wasconc luded  t h a t  t h e  engineer ing  of  conununications equipment 
and t h e  planning of s e r v i c e s  was-iladFquuat~-in-that-it-did no t  - --- 
provide t h e  system requ i red  by WNO. The s i n g l e  module r a d i o  net-  
work was a l s o  inadequate due t o  be ing  overloaded by 80 mobile 
u n i t s  p lus  a i r c r a f t  and f i x e d  s t a t i o n s .  

The CCTV equipment overheated and t h e  very high frequency 
and u l t r a  h igh  frequency u n i t s  f o r  a i r c r a f t  and h e l i c o p t e r s  
w e r e  n o t  r e l i a b l e .  I n  a d d i t i o n ,  adequate ' lead times were 
n o t  a v a i l a b l e  f o r  ob ta in ing  f requencies  and f o r  planning 
and i n s t a l l i n g  air-to-ground s t a t i o n s .  

16.6 . RADIOLOGICAL SAFETY ' 

16.6.1 Conclusions 

P lans ,  p rocedures ,  and equipment prepared t o  e n s u r e  on- 
site and o f f s i t e  r a d i o l o g i c a l  s a f e t y  were general ly.  

- e f f e c t i v e  i n  provid ing  the d e s i r e d  r e s u l t s .  Though t he re  
were measurable r e l e a s e s  of r a d i o a c t i v i t y  and minor 



contamination problems, they were w i t h i n  the  s a f e t y  
gu ide l ines  and/or  c o n t r o l l e d  e f f e c t i v e l y  by t h e  contrac-  
t o r s  r e spons ib l e ,  such t h a t  no measurable exposure 
occurred. t o  e i t h e r  o n s i t e  workers o r  o f f s i t e  popula t ions .  

Extreme d i f f i c u l t y  was experienced w i t h  water  s e p a r a t i o n  
i n  t h e  gas f l a r e  l i n e .  The r e s u l t i n g  accumulation of 
water  caused f r e e z i n g  of the'  sampling systems during 
pe r iods  of h igh  gas flow and/or  low ambient temperatures .  

Much e f f o r t  was expended i n  a t t empt ing  t o  comply wi th  
changing, r a d i a t i o n  c o n t r o l  c r i t e r i a  r e l a t i n g  t o  the  decon- 
taminat idn of m a t e r i a l ,  ground contaminat ion,  and low 
l e v e l  waste  d i s p o s a l .  These c r i t e r i a  were r e l a t e d  t o  
s a t i s f y i n g  'the more s t r i n g e n t  guidance r e l a t i n g  to  environ- 
mental cons ide ra t ions  r a t h e r  than t o  s a t i s f y i n g  e s t a b l i s h e d  
h e a l t h  and s a f e t y  c r i t e r i a  f o r  o n s i t e  workers .  

An ex tens ive  r a d i o l o g i c a l  sampling and a n a l y s i s  program was 
conducted. Documentation was made of a  v a r i e t y  of s i t u a -  
t i o n s ,  many of which c o n t r i b u t e d  l i t t l e  t o  r a d i o l o g i c a l  
h e a l t h  and s a f e t y  eva lua t ion .  I t  was n o t  u n t i l  the  per iod  
of long-term product ion  f l a r i n g  began t h a t  a  r a d i o l o g i c a l  
h e a l t h  program, commensurate wi th  t h e  eva lua ted  problems 
was used. 

The r a d i o a c t i v e  contaminated. water  handl ing  and d i s p o s a l  
system was improperly designed and inadequate ly  con t ro l l ed  , 

t o  meet t he  va ry ing  cond i t i ons  encountered dur ing  produc- 
t i o n  t e s t i n g .  

The use  of t h e  PDPB/L Computer a t  Rulison was not opt imized.  
Although the  computer was o r i g i n a l l y  envis ioned  a s  a  com- 
mited on-l ine dev ice ,  necessary  t o  produce "raw data"  i n  
time f o r  t h e  open f i l e  r e p o r t i n g  requi rements ,  i t  was only  
used t o  produce the  open f i l e  format w i t h  a l l  da t a  i n p u t  
be ing  done manually. The machine w a s  u s e f u l  i n  f i r s t  s t e p  
d a t a  r educ t ion ,  b u t  t h i s  type  of in format ion  was not  re- 
qu i r ed  by t h e  open f i l e .  

A l l  methods used t o  . measure krypton  proved reproducib le  
and r e l i a b l e .  

Nearly a l l  o p e r a t i o n a l  r a d i o l o g i c a l  problems w e r e  
a s s o c i a t e d  w i t h  remedial  work. 

16.6.2 Recommendations 

The STALLKAT should no t  b e  used f o r  monitor ing t r i t i u m .  
T r i t i u m . r e l e a s e  should b e  c a l c u l a t e d  s t r i c t l y  on the  b a s i s  
of p e r i o d i c  whole gas sampling and be  ' r e l a t e d  to ' con t inuous  

- krypton measurements. 



,By c o n t r o l l i n g  f l u i d s  through t h e  use  of d r i p  pans,  
decontamination and l a r g e  waste  accumulations can be 
accomplished e a s i e r .  

Future  p r o j e c t s  of t h i s  n a t u r e  should have sepa ra t ed  gas  
dry ing  and sampling systems t h a t  a r e  independent of t h e  
convent ional  gas  p roces s ing  systems. 

An a n a l y s i s  should be made of ' r a d i a t i o n  ' c r i t e r i a  requi red  
f o r  h e a l t h  a n d ' s a f e t y  of o n s i t e  workers  vis-a-vis  t h e  
r a d i a t i o n  which i s  pe rmis s ib l e  f o r  r e l e a s e  t o  t h e  environ- 
ment and c o n t r o l l i n g  r a d i a t i o n  c r i t e r i a  should. be es tab-  
l i s h e d  which w i l l  provide adequate  guidance f o r  t h e  t imely  
development of i n s t rumen ta t ion  and techniques  t o  meet 
a n t i c i p a t e d  problems ( i . e . ,  decontaminat ion of m a t e r i a l ,  
low l e v e l  waste d i s p o s a l ,  and a l lowab le  ground.  contamina- 
t i o n ) .  

An eva lua t ion  should be made of each Plowshare p r o j e c t  t c  
determine the  probable hazards  which r e q u i r e  f u l l  i n s t r u -  
mentat ion and e v a l u a t i o n  and those  improbable occurrences 
which should b e  instrumented w i t h  a la rms  only ,  u n t i l  they  
develop. 

Radia t ion  s a f e t y  personnel  should b e  inc luded  i n  t he  
p lanning  and eng inee r ing  of any f u t u r e  contaminated water  
handl ing  and d i s p o s a l  s y s  tem. 

Handling and d i s p o s a l  of  contaminated water  should b e  
t o t a l l y  under t h e  c o n t r o l  of r a d i a t i o n  s a f e t y  personnel .  

METEOROLOGY 

Ektensive -arrangements were. i n  _ e f f e c t  .before .and dur ing  the_-  -- - -  

detonat ion  t o  provide and i n t e r p r e t  c l i m a t o l o g i c a l  d a t a  and e s t i -  
mates of downwind r a d i o a c t i v i t y  concen t r a t ions .  The meteoro logica l  
d a t a  at t h e  t i m e  of t h e  de tona t ion  were such t h a t  t h e  winds would 
have t r anspor t ed  any r e l e a s e d  r a d i o a c t i v i t y  i n  t h e  p red ic t ed  
d i r e c t i o n .  

16.8 INDUSTRIAL SAFETY AND HEALTH 

16.8.1 Conclusion 

The in ' dus t r i a l  s a f e t y ,  h e a l t h  and f i r e  p r o t e c t i o n  
w a s  s a t i s f a c t o r y ;  i . e . ,  v e h i c l e s ,  s i te  o r d e r l i n e s s ,  
.medical s e r v i c e s  ,and p r o v i s i o n s  f o r  f i r e  p r o t e c t i o n ,  and 
s a n i t a t i o n .  Some d i f f i c u l t y  was experienced because t h e  
respectiveresponsibilitiesof t h e p a r t i c i p a n t s w a s n o t  
s p e c i f i c a l l y  understood. 



16.8.2 Recommendations. 

Future AECIIndustrial  p a r t n e r  arrangements should c l e a r l y  
d e f i n e  r e s p o n s i b i l i t i e s  and i n t e r f a c e s  i n  t h i s  a spec t .  

SECURITY 

16.9.1 Conclusions 

Secu r i ty  and s a f e t y  were improved by employing a i r c r a f t  
and h e l i c o p t e r s  f o r  s u r v e i l l a n c e .  I n  p a r t i c u l a r ,  h e l i -  
cop te r s  were very e f f e c t i v e  i n  watching a reas  t h a t  were 
i n a c c e s s i b l e  by four-wheel d r i v e  v e h i c l e s .  

P r o t e s t o r s  camping i n  nearby mountains concerned s e c u r i t y ,  
p a r t i c u l a r l y  wi th  r e s p e c t  t o  t h e  2 112 mi les  of arming and 
f i r i n g  cab le s  which r a n  from t h e  CP t o  SGZ. 

The s e c u r i t y  f o r c e s ,  i n  conjunct ion w i t h  s t a t e  and county 
law enforcement personnel ,  conducted a e r i a l  and ground 
sweeps and e s t a b l i s h e d  roadblocks and muster c o n t r o l s  f o r  
c l e a r i n g  a r e a s .  

The dual  1edger . sys tem proved s a t i s f a c t o r l ,  and i t  w a s  
economical. 

The AEC s e c u r i t y  measures f o r  sa feguard ing  c l a s s i f i e d  docu- 
ments a & ?  m a t e r i a l s  up t o  SRD, inc luding  the  complete 
nuc lea r  dev ice ,  were e f f e c t i v e .  No major problem occurred .  

Arrangements made between t h e  AEC and m i l i t a r y  i n t e l l i g e n c e  
agencies  and wi th  f e d e r a l ,  s ta te ,  and l o c a l  l a w  enforcement 
agencies  t o  r ece ive  informat ion  concerning d i s s i d e n t  group 
a c t i v i t e s  were e f f e c t i v e .  Add i t iona l ly ,  planned countermea- 
s u r e s  t o  a n t i c i p a t e d  adverse  a c t i o n s  were e f f e c t i v e l y  
executed . ,' 

16.9.2 Recommendations 

I n  a d d i t i o n  t o  securi ty-approved fenc ing  f o r  s e c u r i t y  a r e a s ,  
f i rmly  e s t a b l i s h e d  o u t e r  per imeter  b a r r i e r s  posted w i t h  
warning s i g n s  should be  e r e c t e d  around o r  a t  cen te r s  of 
ex t ens ive  a c t i v i t y .  

Emplacement h o l e s  o r  ground zero ope ra t ions  should no t  b e  
i n  c l o s e  proximity t o  p u b l i c  ' thoroughfares .  

. . 16.10 PUBLIC INFORElATION 

- -. Ear ly  c o n t a c t  by CER wi th  s ta te  and l o c a l  c i v i c  and b u s i n e s s  

.' l e a d e r s  paved the  way f o r  N V ' s  .subsequent meet ings,  and 



. . 

meetings with s t a t e  and l o c a l  o f f i c i a l s .  The ma jo r i t y  of 
s t a t e  o f f i c i a l s  and r e s i d e n t s  of t h e  a r e a s  most d i r e c t l y  
a f f e c t e d  by P r o j e c t  Rul i son  became suppor t e r s  of t h e  . 

p r o j e c t .  

A l i m i t e d  postshot  pub l i c  op in ion  survey was conducted i n  
t h e  Rulison a r e a  by NV i n  response t o  rumors of complaints  
regard ing  damage claim s e t t l e m e n t s .  It was found t h a t  most 
comp,laints stemmed from t h e  same few people.  A subsequent 
R i f l e  C i ty  Commission survey  showed 29 percent  of t h e  
people were a g a i n s t  a d d i t i o n a l  n u c l e a r  de tona t ions ,  p r i -  
mar i ly  because of ground motion and t h e  l a c k  of demon- 
s t r a t e d  economic b e n e f i t s  t o  i ts  r e s i d e n t s .  F i f ty-n ine  
percent  favored nuc lea r  development of n a t u r a l  resources .  
Nineteen percent  favored development i f  i t  could prove 
s a f e .  

16.10.2 : Recommends t i ons  

Conservation and a n t i p o l l u t i o n  groups may have opposed 
P r o j e c t  Rulison r e g a r d l e s s  of whether  o r  no t  p r o j e c t  p a r t i -  
c i p a n t s  had been ab le  t o  respond t o  t h e i r  demands f o r  in -  
s t a n t  information and b r i e f i n g s .  Never the less ,  some members - 
of these  o rgan iza t ions  probably  would respond favorably  t o  

k a  
t imely  information,  provided t h e  p r e s e n t a t i o n  was nontech- 
n i c a l  and comprehensible t o  t h e  4ayman. Accordingly, when- 
eve r  oppos i t ion  t o  a  p r o j e c t  appears ,  a  b r i e f i n g  should b e  

. arranged f o r  t h a t  group as soon a s  poss ib l e .  

Community surveys should be conducted p e r i o d i c a l l y  a f t e r  
t h e  de tona t ion  t o  determine what p u b l i c  information and 
community a f f a i r s  a c t i o n s  should be taken,  i f  any, t o  
respond t o  t h e  needs and concerns of t h e  a f f e c t e d  

-- - - -- communi t-ies . - - -- ----- -- 

Future  Plowshare p r o j e c t s  should provide  f o r  t h e  presence 
of newsmen, inc luding  t e l e v i s i o n ,  i n  t he  CP a t  sho t  t i m e .  
I f  they  cannot be permi t ted  i n  t h e  CP f o r  l a c k  of room o r  
any pub l i c ly  j u s t i f i a b l e  reason ,  they  should be  housed i n  
t h e  CP compound and g iven  CCTV views of SGZ wi th  d i r e c t  
commentary from the  CP. T h i s  would remove much of t h e  mys- 
t e r y  and f e a r  from n u c l e a r  de tona t ions .  

16 .11  LITIGATIONS 

Three s e p a r a t e  i n j u n c t i o n s  were sought  t o  prevent  t h e  Rulison 
de tona t ion  and a l s o  t o  prevent  f l a r i n g  ope ra t ions  and t h e  r e l e a s e  
of  r a d i o a c t i v i t y  t o  t h e  atmosphere. The c o u r t ( s )  denied t h e  
in junc t ions .  t o  prevent  the  de tona t ion  and r e t a i n e d  j u r i s d i c t i o n  
on . the r eques t  t o  prevent  f l a r i n g .  



A postshot trial was conducted. The decision reached, which 
permitted Austral to reenter the cavity .and start the flaring 
program, is explained in "Project Rulison Post-Shot Plans and 
Evaluationstt. (NVO-61). The U.S. District Court in Denver, 
Colorado', continues to retain-jurisdiction to assure that further 
Project Rulison activities will be-carried out in accprdance with 
approved .plans. 

16.12 PROPERTY DAMAGE 

16.12.1 Conclusions 

The AEC/NV arrangements for receipt of damage complaints 
and/or claims were well publicized. The complaints were 
investigated and adjusted,payments,were promptly made. 
Originally, it was estimated that approximately 425. com- 
plaints would be received and that the total cost to the 
government would approximate $200,000 for repair of pro- 
perty'damaged resulting from Project Rulison ground motion. 
The amount actually paid for claims settlement, including 
two claims.forwarded to Congress for legislative action, 
was less than $132,000. See Table 1l. 

The AEC assisted Austral in processing several claims 
received by that company, one of which involved joint re- 
sponsibility, another was a responsibility of.the AEC. All 
claims were duly settled. 

Recommendations 

Increased participation, if not complete funding of the 
investigation and settlement of property damage complaints, 
and/or claims by the Industrial Participant is recommended 
for future Plowshare projects. Most desirable would be the 
participation of the insurance industry through avail- 
ability of insurance coverage to Industrial Participants 
for property damage and personal liability coverage. 

16.13 AUSTRAL 

The Project Rulison detonation was carried out successfully 
and with almost uncanny precision in the ,predictions of 
ground motion and by-product radioactivity resulting from 
st. 

Although a successful technical achievement was attained, 
the total cost more than doubled the best original esti- 
mates. Since the outset of Project Rulison, funding of all 
the technical programs was dependent on the industry part- 

- ner. The nuclear explosive and the systems necessary to 



fire it were to be funded by the AEC. To get the necessary 
preliminary safety studies started prior to execution.of 
the contract, it was necessary for Austral to advance funds 
to the AEC. 

Project Rulison, the second in the gas stimulation applica- 
tions, was 'indeed a step forward using a larger yield 
device, buried deeper, utilizing a different emplacement 
technique under superdsion of LASL. 

The establishment of OPNE was well received by industry. 
The united experience with OPNE was a step in the right 
direction. 

16.13.2 Recommendations 

When Austral had to advance funds for preliminary safety 
studies to the AEC, this is when Austral realized' that 
they would have no control over these costs or in fact 
over any of the safety-related'costs of the project. 
Although the government may require full latitude wherein 
safety matters are concerned, industry should not have to 
sustain the unlimited exposure to cost as was the case in 
project Rulison. It is important for the future that b 
industry be able.to negotiate the limits of their.financia1 
liability. 

Interaction with the AEC and the laboratory revealed the 
need for petroleum operations oriented personnel within 
the AEC or laboratory structure. This would provide better 
communication with industry and eliminate unncessary mis- 
understandings, particularly in the area of safety reviews 
and requirements. - -- ----- - - - _ _ _  - -- - -- ~ - . . . .. ... 

The Plowshare program has developed thus far.through a NV 
nuclear weapons oriented office. This fact alone presents 
a host of problems to industry. IndustrXal projects should 
be developed outside the weapons testing framework. 

One segment which'needs to be developed outside the frame- 
work of the weapons testing is the use of non- 
government contractors. While their use was a necessity to 
get' Project Rulison done within a reasonable length of 
'time, it is essential for. the. future that the AEC assist 
industry in developing'an expertise outside the government 
contractor sphere. Greatest assistance can be given by 
providing whatever information can be made available to 
all potential services contractors. It is essential that' 
further'declassification of information be developed to 
facilitate this transition. 



16.14 CER - 

I n  gene ra l ,  ~ r o j . e c t  Rulison went q u i t e  wel l .  The p r o j e c t  
went b e t t e r  than  expected and many a r e a s  of doubt con- 
cern ing  t e c h n i c a l  and a d m i n i s t r a t i v e  func t ions  and p a r t i -  
c i p a n t  i n t e r a c t i o n s  were reso lved .  

The d i v i s i o n  of r e s p o n s i b i l i t y  between p a r t i c i p a n t s  was 
hazy. Each p a r t i c i p a n t  w a s  working t o  s a t i s f y  h i s  own 
program needs wi th  vary ing  o b j e c t i v e s  i n  a d d i t i o n  to.  t h e  
' t e c h n i c a l  a s p e c t s  of t h e  program. 

B e t t e r  use should be made of  government equipment and con- 
t r a c t o r s  f o r  f u t u r e  even t s .  During P r o j e c t  ~ u l i s o n ,  cer -  
t a i n  types of equipment were i n  s h o r t  supply. and., a t  
t imes,  i t  appeared t h a t  equipment .from o t h e r  p r o j e c t s  
might have t o  be withdrawn f o r  use  a t  Rulison.  The l a c k  of 
c a p a b i l i t y  and information needed t o  perform t a s k s  o r  c a l -  
c u l a t i o n s  compelled t h e  i n d u s t r t a l  p a r t i c i p a n t  t o  use 
government s u b c o n t r a c t o r s . ~  Th i s  w a s  r e g r e t a b l e  s i n c e  those  
paying t h e  b . i l l s  under t h e  arrangement had no i n p u t  o r  
i n f luence  w i t h  those  who genera ted  t h e  c o s t s .  A more s e r i o u s  
consequence r e s u l t e d  from t h e  d i f f i c u l t i e s  involved i n  t h e  
f r e e  in te rchange  of t e c h n i c a l  information.  i he problem 
as soc ia t ed  wi th  de lay  of d i sseminat ion  of p r o j e c t  informa- 
t i o n  u n t i l  i t  had been,approved up and down t h e  l i n e  i s  
se l f - ev iden t .  

Much of t h e  procured space  i n  t h e  R i f l e  o f f i c e  was wasted. 
This  c e n t r a l  o f f i c e  should have been loca t ed  i n  Grand 
Valley o r  Grand Junct ion .  

The use of t h e  "maximum c red ib l e"  acc iden t  model f o r  
P r o j e c t  Rulison was un fo r tuna te .  In s t ead ,  one should i m -  
pu t e  a degree of confidence t o  t h e  depth of b u r i a l  and 
stemming and t a k e  a p p r o p r i a t e  s a f e t y  measures f o r  t he  
ba lance  of t h e  r i s k .  The r epea t ed  p u b l i c  assurances  t h a t  
no th ing  w a s  going t o  ven t  was t o t a l l y  o f f s e t  when t h e  
ope ra t ion  was based on t h e  assumption of s u b s t a n t i a l  vent -  
ing .  

Costs  could have been cu t  i f  a more s u i t a b l e  s i t e  w a s  
chosen. For example, t h e  CCTV.system would n o t  have been 
r equ i r ed  i f  t h e  CP was i n  l i n e  of s i g h t  of SGZ. Another 
example w a s  t h e  road l e a d i n g  t o  t h e  s i t e .  It was b u i l t  
on such s t e e p  grades  t h a t  much of t h e  heavy equipment 
requi red  power a s s i s t a n c e .  Th i s  was p a r t i c u l a r l y  t r u e  
dur ing  t h e  w i n t e r  when a l a r g e  p o r t i o n  of t h e  working 
day was l o s t  when b o t h  equipment and personnel  t r i e d  - t o  g e t  t o  t h e i r  work l o c a t i o n s .  



. . 

~ u r i n ~  Project Rulison, roadblocks were a problem because 
of the unnecessary inconvenience to travelers on the main 

- roads and also to the local inhabitants. For Project 
~ulison, about 42 roadblocks were implemented .with several 
additional or standby roadblocks to be activated on 
command by DONO. Thirty-six roadblocks were activated at 
H-1 112 hours, H-1 hour, and a few at H-45 minutes. The 
duration of. the roadblocks depended upon the length of 
closed road and the time it took to inspect the road for 
possible postshot rockfalls. There were six roadblocks ' 

used to isolate the Morrisania Mesa area. These were acti- 
vated at H-4 hours and were lifted at,Dt6 hours. These 
roadblocks were maintained as a safety measure to keep 
people out of the area. The duration of these roadblocks 

. resulted ia confusion and bad feeling among the local '. - . , 

people who wanted to return to their homes. 

Initially, the evacuation of mines was considered for a 
limited radius with one exception, that being the Dutch 
Creek Mine which is regarded as being very gaseous. Because 
the Somerset Mines were near the Dutch Creek Mine, it 
was considered politically expedient to include those mines 
in the evacuation list. Unfortunately, this evacuation 
involved 200 men on a 3-shift basis. The United Mine . - 
Workers maintained that no shift could be treated differ- 
ently than any other, so all three shifts remained off on 
D-day . 
First order surveys of Battlement and Harvey Gap Dams were I 

made; additional seismic stations were developed and homes, 
mud pits, mines, and wells (pre- and postshot condition) 
were documented prior to detonation. This was done to 

- - - - - - --- eliminate, - - disprove, -- -- -- or - reduce postshot damage claims. 
- -  - - - -  - - - - - -  - _  -_ -I 

Recommendations 

Better communication is needed for future experiments 
which can deal with participant differences. It was. clear 
that various planning or contract documents could not 
sufficiently bridge this gap. Routine scheduled meetings 
between the participants might possibly b~idge this gap. 
These meetings should be limited to personnel who actually 
have commitment authority to deal with future problems. 

The contract 'do'cuments should establish broad areas of 
responsibility and a modus operandi. The Rulison con- 
tracts all.owed some areas of confusion and doubt as to 
responsibility and authority. The written division of 
responsibility.in the contract contained so much detail 
that it caused misunderstanding over items which were 

- covered or stated explicitly. Obviously,. enough detail 



c a n  never  be generated t o  cover a l l  p o s s i b l e  i tems ,  and 
o n e  way t o  des igna te  t h e  d i v i s i o n  of r e s p o n ' s i b i l i t y  i s  
w i t h -  broad c a t e g o r i z a t i o n .  The n e t  r e s u l t  i s  t h a t  b e t t e r  
. j o i n t  p l a n s  must be developed t o  reduce t h e  d e v i a t i o n  t o  
t h o s e  t h a t  a r e  necessary  o r  d e s i r a b l e  and which can be 
j o i n t l y  .agreed upon. Th i s  r equ i r e s  t h a t  those  wi th  , 

, o p e r a t i o n a l  r e s p o n s i b i l i t y  and a u t h o r i t y  w i t h i n  t h e  
government and i n d u s t r i a l  o rgan iza t ions  p , a r t i c i p a t e  
early i n  the  planning s t a g e s  and become committed t o  t h e  
p l a n s .  A s  technology 'advances toward commercial appl ica-  
t i o n ,  performance c r i t e r i a  should be developed by t h e  
government and a  review system be e s t a b l i s h e d  which w i l l  
c e r t i f y  i n d u s t r y ' s  compliance. 

Government gu ide l ines  f o r  i ndus t ry  need t o  be developed. 
The government has  n o t  provided s a t i s f a c t o r y  g u i d e l i n e s  
p e r m i t t i n g  i n d u s t r y  t o  develop a p r o j e c t  without  cons t an t  
c o n s u l t a t i o n  wi th  the  government. Examples of a r e a s  need- 
i n g  g u i d e l i n e s  a r e  i n  w e l l  d r i l l i n g ,  c o m u n i c a t i o n s ,  con- 
t a inmen t ,  and s a f e t y  s tandards .  

I n c r e a s e d  e f f o r t  should be made i n  t e c h n i c a l  communication 
w i t h  t h e  t e c h n i c a l  community. An informed t e c h n i c a l  com- 
munity might counterbalance uninformed c r i t i c s  and provide 
g r e a t e r  acceptance.  Community r e l a t i o n s  would be improved 
by us ing  l o c a l  people i n  the  planning s t a g e s  and i n  p r o j e c t  
a c t i v i t i e s .  Local people should be contac ted  a t  an  e a r l y  
d a t e  i n  t h e  a r e a  where a  p r o j e c t  i s  planned s o  they  can be 
aware of l o c a l  c a p a b i l i t i e s .  

For ,  f u t u r e  even t s ,  .a s p e c i f i c  e f f o r t  t o  ga in  a  g r e a t e r  
unders tanding  of the t a s k s  is a bas i c  "must" f o r  t h e  
i n d u s t r i a l  p a r t i c i p a n t s .  It appears  t h a t  some a c t i v i t i e s  
c a n  be combined o r  e l imina ted .  Some t a s k s  r e q u i r e  s p e c i a l -  
i z e d  t a l e n t s ;  however, o the r s  a r e  no t  n e a r l y  s o  r e s t r i c t i v e  
and  can be u t i l i z e d  t o  provide o p p o r t u n i t i e s  t o . u s e  l o c a l  
pe r sonne l .  For i n s t a n c e ,  evacuation a c t i v i t i e s  and p o r t i o n s  
o f  t h e  i n i t i a l  s a f e t y  s tudy  could have used t rus twor thy  
i n d i v i d u a l s  h i r e d  l o c a l l y .  

An observer  program may be b e n e f i c i a l  i n  provid ing  pub- 
l i c i t y  f o r  an event  b u t  c a r e  should be  taken t o  a l l ow 
more t i m e  f o r  s i t e  v i s i t s .  I f  weather i s  a  de tona t ion  
f a c t o r ,  as t h e  case  of Rulison, then t h e  observer  program 
shou ld  b e  de l e t ed .  
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APPENDIX A 
PROJECT RULISON PERSONNEL ASSIGNMENTS 

FIELD ORGANIZATION 

Projec t  Direc tor  
Ass i s t an t  P ro jec t  D i rec to r  
S i t e  Manager . 8 

DON0 
Deputy DON0 
Al t e rna te  Deputy DON0 
S c q e n t i f i c  Advisor 

. OD 
Chief,  Secur i ty  ' 

\ NV Engineering and Logistics 
S i t e  Representat ive 

d PNE/DAT Pro jec t  Of f i ce r  
Chief Operations Coordina'tor 
NV Radiological  Operations 

Representat ives 

I *." 
RULI SON TECHNICAL COMMITTEE 

Chairman 
Member 
Member 

Al t e rna te  
Member 
Member 
Memb e r 

f 

I JOINT. OFFICE OF INFORMATION 

Direc tor  
Associate  Di rec to r  
Member 
Member 

Al t e rna te  
Member . 
Member 

RULISON ADVISORY GROUP 

Chairman 
Member 
Member 
Memb e r 

Al t e rna te  
Alternate 

Technical  Advisor 
Executive Sec re t a ry  

Gerry R. Luetkehans, CER 
Miles Reynolds, J r . ,  Aus t r a l  
Owen Coats, CER 
Robert H. Thalgot t  , NV 
William W. A l l a i r e ,  NV * 

R o l l i n  H. Shaw, NV 
R. Lee Aamodt, LASL 
Robert H. Campbell, LASL 
Nels W .  Johnson, NV 
C. P. Bromley, NV 

\ 

R. M. Richardson, PNE/DAT 
P. J. Mudra, NV 
D. W .  Hendricks, NV 
C. M. Campbell, NV 
L. J.  [O'Neil l ,  NV 

' B. W. Church,' NV 

Bruce G. Bray, CER 
Miles Reynolds, Jr . , Aus t r a l  . 
Charles  H. Atkinson 
Don C. Ward, USBM 
R. Lee Aamodt, AEC~LASL 
C a r r o l l  F. Knutson, CER 
Robert S. Brundage, CER 

Henry G. Vermil l ion,  NV 
H. H.  Aronson, CER 
Miles Reynolds, Jr. , Aus t ra l  
W i l l i a m  Richmond, LASL 
William Regan, LASL 
Chqrles Lanman, NV 
David F. Mi l l e r ,  NV 

~ i 1 l i a . h  E. Ogle, LASL 
Harry L. Reynolds, LLL 
Robert H. Tha lgo t t ,  NV 
J .  Wade Watkins, USBM 
Frank W. S tead ,  USGS 
Robert T. Johanse?, USBM 
Milo D. Nordyke, LLL 
Ben Bowyer, NV 



NV PROGRAM DIRECTORS 

Cons t ruc t ion  and L o g i s t i c s  

E f f e c t s    valuation 

S e c u r i t y  

Pub l i c  A f f a i r s  

Operat ions 

Radio logica l  Sa fe ty  

RULISON EVENT OFFICER 

Richard 0 .  Moss, D i r e c t o r  
L o g i s t i c s  and Cons t ruc t ion  Div is ion  

Elwood M. Douthet t ,  D i r ec to r  
E f f e c t s  Evaluat ion Div is ion  

Wil l iam R.  Adair ,  D i r ec to r  
S e c u r i t y  Div is ion  

Henry G.  Vermil l ion,  D i rec to r  
O f f i c e  of Pub l i c  A f f a i r s  

R o l l i n  H. Shaw, D i rec to r  
Opera t ions  Div is ion  

Donald W .  Hendricks,  Chief 
Rad io log ica l  Sa fe ty  Branch 

Pau l  J .  Mudra 
O f f i c e  of T e s t  Manager 
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NUCLEAR OPERATIONS PHASE 

I A u s t r a l ,  CER,  AEC, 
- D e p t .  o f .  t h e  I n t e r i o r  I' 

r i 
I '  

DON0 S c i e n t i f . i c  ~ d v - i s o r  . , 

' LASL Test  Manager, NV 
I 

Opera t ions  D i r e c t o r  P r o j e c t  D i r e c t o r  

PROJECT PREPARATION AND EVALUATION PHASE 

k 
I 

P 

A u s t r a l ,  CER, AEC, 
Dept. o f  t he  I n t e r i o r  

-- - - -- -- -- -- - 

Program Manager p/tl I 

J o i n t  O f f i c e  o f  I n f .  
CER,  USBM, LASL & NV NV S t a f f  Support 

P r o j e c t  D i r e c t o r '  I Tes:!:&ger, wf-{ . ;C:R . 

. . 

Government S t a f f  1 

, 

I USBM, LASL & NV I 

* 

S i t e  Manager Techn ica l  Committee 

C-E R Cha i rman : CER 
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APPENDIX C 
ORGANIZATIONS PARTICIPATING I N  PROJECT RULISON 

MAJOR PARTICIPANTS 

USAEC . . 

Department of t h e  I n t e r i o r  
Aus t r a l  
CER 
LASL 

FEDERAL ORGANIZATIONS 

NVIAEC 
Grand Junc t ion  Office/AEC 
DPNEIAEC 
USBM 
US GS 
U.S. Fores t  Serv ice  
Fede ra l  Avia t ion  *Administrat ion 
U.S. A i r  Force 
Federa l  Bureau of I n v e s t i g a t i o n  
U. S . Attorney--Denver 
113th  M i l i t a r y  I n t e l l i g e n c e  Group, Region I V ,  U.S. Army 
U . S . Marshall--Denver 
U. S . Arms Control  and Disarmament Agency 
U.S. Bureau of Reclamation 
U.S. Corps of Engineers 
Advanced Research P r o j e c t s  Agency . (ARPA) , Department of Defense 

STATE OF COLORADO ORGANIZATIONS 

- - -- Governor-Love 's- Of f i ce  - - -  - -  

Bureau of Mines 
Dep t . of P u b l i c  Health 
S t a t e  Highway P a t r o l  
Game, F i sh ,  and Parks  Dept. 
Water and A i r  P o l l u t i o n  Commission 
Div. of Dams and Reservoirs  
D i r e c t o r  of Natura l  Resources 
Dept. of Highways 
Na t iona l  Guard 

I COUNTY ORGANIZATIONS 

Mesa County Commis.sioners 
Mesa County Highway Dept. 
Mesa County S h e r i f f  
G a r f i e l d  County S h e r i f f  . . 

G a r f i e l d  County Corrrmissioners 
d 



PRIVATE ORGANIZATIONS 

Denver and Rio Grande Western Rai lroad 
Nuclear  I n s u r a n c e  Pool (NELIA) 

BMI 
F& S 
H&N 
REE C o 
EG&G 
GAB 
EPA/NERC 
EIC 
NOAA /ARL 
NOAA/ESL 
USGS' ' 

USBM 
JAB 
ERC' 
I s o t o p e s  
WES 
WSI 
Texas 1 n s  truments 

Bioenvironmental 
A / C  Subsurf ace  
A/E Sur face  
Support 
Operat ions Support 
C l a i m s  
O f f s i t e  Rad-Safe 
Onsi t e  Rad-Saf e 
Weather 
Seismic Ins t rumenta t ion  
Geology-Hydrology 
Mine & Well Survey 
S t r u c t u r a l  Response 
Ground Motion P red ic t ions  
Groundwater Contamination 
S o i l s  Ma te r i a l s  
S e c u r i t y  

(ARPA Contrac tor )  

ORGANIZATIONS PROVIDING REVIEW MEMBERS. 

LLL 
SL 
T e s t  Command, DNA. 
SAN/AEC 
ALO /AEC 

AUSTRAL /CER SUBCONTRACTORS 

Mi l l i am F. Harwood, Inc.  
Wesco E l e c t r i c  Company 
In t e rmoun ta in  P r i n t i n g  & 

S t a t i o n e r y  Co. 
E l d e r  Equipment Leasing Corp. 
T r a i l e r  Home R e n t a l  & S a l e s ,  Inc .  
Suburban G a s  Company 
Holy Cross  E l e c t r i c  Assoc ia t ion  
P u b l i c  S e r v i c e  Company of 

Colorado  
Red Crawford, Inc .  
Reed Miller, I n c .  (Hertz) 
Mountain S t a t e s  Te l .  & T e l .  Co. 
Rippy C o n s t r u c t i o n  Company 
FMC C o r p o r a t i o n  
Dresser -At las  - 
Scarrow Eng inee r ing  
Clage  t t  Memorial Hosp i t a l  

General Cont rac tor  
E l e c t r i c a l  
O f f i c e  F u r n i t u r e ,  Equipment, and 

Suppl ies  
o f f  i c e  T r a i l e r s  
Miscel laneous Off i c e  T r a i l e r s  
Propane 
Commerical E l e c t r i c i t y  a t  S i t e  
Commercial E l e c t r i c i t y  Elsewhere 

Communications Se rv i ce  
Vehicle  Ren ta l  
Telephone Se rv ice  
Road Maintenance and S imi l a r  A c t i v i t i e s  
W e l l  Head Equipment and Tes t ing  
Winch Opera tor  and Wire l ine  S e r v i c e  
Surveying 
I n d u s t r i a l  Sa fe ty  Support 



~ o g e r  ' Johnson and .Charles  
P fa l cg ra f  f  

Western Union Telegraphy Company 

A V I  S t 

Cont inen ta l  Trailways 
Wambolt Guard. Se rv ice  
Jack  Spann 
Mesa County Road Dept 

Richard Lloyd 

# 

Base Town Of f i ce  and Warehous'e Space  

Facs imi le  Hookup f o r  ARL i n  Grand 
Junc t ion  

Vehic le .  Rental  
Bus Renta l  
Watchmen Se rv ice  
Of f i ce  Space, Grand J u n c t i o n  
Land Lease f o r  Communication . ,  

Equipment . 



This page intentionally left blank 

 



APPENDIX D 

PUBLIC ANNOUNCEMENTS 



This page intentionally left blank 

 



U. S . ATOMIC ENERGY COMMISSION 
- GRAND JUNCTION OFFICE 

GRAND JUNCTION,  COLORADO 

NO. '489. 
Publ ic  Information O f f i c e  
Tel .  242-8621, Ext  . 201. . 

For ~ e l e a k e  
12 Noon, MDT 
Monday, June  10, 1968 

PROJECT RULISON MEETING SCHEDULED I N  GRAND JUNCTION, JUNE 11-13 

P a r t i c i p a n t s  i n  a proposed experiment t o  i n c r e a s e  n a t u r a l  gas product ion  by 
rock f r a c t u r i n g  w i t h  n u c l e a r  explosives w i l l  meet i n  Grand J u n c t i o n ,  Colorado, 
June 11-13 t o  d i s c u s s  the  p r o j e c t  and v i s i t  the  proposed s i te .  

The experiment, c a l l e d  P r o j e c t  Rulison, has been fo rmal ly  proposed t o  the  AEC 
by Aust ra l  O i l  Company of c oust on, Texas,  w i t h  a s s i s t a n c e  from i t s  nuc lea r  
advisor ,  CER Geonuclear o f .  Las Vegas , Nevada. The p roposa l  is under a c t i v e  
cons idera t ion  by the  AEC along with s e v e r a l  o t h e r  p o s s i b l e  i n d u s t r i a l - u s e  
experiments i n  t h e  Commission Plowshare program to -deve lop  peace fu l  uses  
f o r  nuclear  exp los ives .  

Representat ives from A u s t r a l ,  CER, t h e  AEC's Nevada Opera t ions  Off ice ,  the  
Los Alamos S c i e n t i f i c  Laboratory, and t h e  Department of I n t e r i o r ' s  Bureau 
of Mines and Geologica l  Survey w i l l  a t t e n d  t h e  meeting. Should P r o j e c t  
Rulison be  a u t h o r i z e d  and funded, t h e  AECfs Nevada Operat ions O f f i c e  at ,... 
Las Vegas would b e  r e s p o n s i b l e  f o r  n u c l e a r  o p e r a t i o n s  and p u b l i c  s a f e t y .  
Aust ra l  and CER would be responsib le  f o r  c o n s t r u c t i o n  and t e s t  suppor t .  The 
Los Alamos S c i e n t i f i c  Laboratory a t  Los Alamos, New Mexico, which is oper- 
ated f o r  the  AEC by t h e  Universi ty of C a l i f o r n i a ,  would b e  r e s p o n s i b l e  f o r  
the  t echn ica l  a s p e c t s  of t h e  nuclear  p o r t i o n  of t h e  experiment.  

The Department of  t h e  I n t e r i o r ' s  Bureau of Mines, j o i n t l y  w i t h  CER and 
Aus t ra l ,  would b e  r e s p o n s i b l e  f o r  development of t h e  r e s e r v o i r  eva lua t ion  
por t ion  of t h e  t e c h n i c a l  program. The Bureau, a s  p a r t  of  the  Department of 

- - - - - -- - - - the-Interior,-also-would s e r v e  as--liaison- wi-th -o ther- In ter ior  -agencies-on---- 
Rulison mat t e r s  such as t h e  a c q u i s i t i o n  of hydro log ic  and geologic  d a t a  by 
the, U.  S . Geological  Survey and land usage  pe rmi t s ,  i f  r e q u i r e d ,  from the  
Bureau of Land Management. 

Aust ra l  r e c e n t l y  completed a t e s t  w e l l  f o r  t h e  proposed p r o j e c t ,  and i s  con- 
ducting a s e r i e s  of r e s e r v o i r  t e s t s  i n  t h e  w e l l .  The group a t  the  meeting . 
w i l l  review d a t a  from t h e s e  . t e s t s ,  .which app ly  t o  hydrology,  gas product ion ,  
and gas q u a n t i t y ,  and w i l l  determine requi rements  f o r  a d d i t i o n a l  tests. 

The t e s t s  w i l l  b e  used t o  determine t h e  t e c h n i c a l  s u i t a b i l i t y  of t h e  s i te ,  
inc luding s a f e t y .  Should t h e  experiment be  a u t h o r i z e d ,  comparisons would b e  
made of gas p roduc t ion  from the  r e s e r v o i r  b e f o r e  and a f t e r  t h e  underground 
nuclear  explosion.  The nuc lea r  explos ion would b e  expected t o  i n c r e a s e  
n a t u r a l  gas p roduc t ion  s i g n i f i c a n t l y  b y  f r a c t u r i n g  the  rock format ion  i n  
which the  gas is t rapped.  

The group w i l l  visi t  t h e  proposed t e s t  s i t e  i n  G a r f i e l d  County some 45 miles 
nor theas t  of Grand J u n c t i o n  on June 1 2 .  A f t e r  t h e  v i s i t  t o  t h e  proposed 



Rul ison  s i t e ,  t h e  group w i l l  d i s c u s s  proposed l o c a t i o n s  of t e s t  f a c i l i t i e s ,  
p r e l imina ry  s a f e t y  c o n s i d e r a t i o n s ,  c o n s t r u c t i o n ,  and  l o g i s t i c a l  matters. 

Rulison would r e q u i r e  a  h ighe r  y i e l d  n u c l e a r  e x p l o s i v e  t h a n  P r o j e c t  G a s -  
buggy, t h e  f i r s t  n a t u r a l  gas s t i m u l a t i o n  experiment  which  took  p l a c e  n e a r  
Farmington, New Mexico, i n  December 1967 .  A h i g h e r  y i e l d  would b e  n e e d e d .  
because  t h e  ~ u l i s o n  gas-bearing f o r m a t i o n  is c o n s i d e r a b l y  t h i c k e r  t h a n  t h e  
Gasbuggy formation and more e x t e n s i v e  r o c k  f r a c t u r i n g  would b e  r e q u i r e d .  

The P i c t u r e d  C l i f f s  formation a t  the Gasbuggy s i t e  was abou t  300 f e e t  
t h i c k ,  l y i n g  about  3,900 f e e t  underground.  R u l i s o n ' s  gas -bear ing  Mesa- . 
ve rde  formation ranges i n  t h i c k n e s s  f rom 2,500 t o  4 ,000 f e e t  and i s  some 
7,500 t o  8,500 f e e t  underground. R u l i s o n  may c a l l  f o r  a n  e x p l o s i v e  i n  t h e  
50-ki loton range--the equ iva l en t  of 50,000 tons  of  TNT--compared t o  26 
k i l o t o n s  f o r  P r o j e c t  Gasbuggy . 
Because of t h e  g r e a t e r  q u a n t i t y  o f  gas i n  p l a c e  a t  t h e  proposed s i t e ,  
Rul i son  could be a test  i n  a  p o t e n t i a l l y  commercial  f i e l d ,  whereas  G a s -  
buggy was designed t o  be wholly expe r imen ta l  i n  c h a r a c t e r .  G a s  p r o d u c t i o n  
and gas q u a l i t y  tests a r e  con t inu ing  a t  t h e  ~ a s b u ~ g ~  s i t e  and t h e  f i n a l  
r e s u l t s  and conc lus ions  a r e  expec ted  a b o u t  a  y e a r  from now. R u l i s o n  would 
b e  a  s i m i l a r  experiment b u t  i n  a d i f f e r e n t  g e o l o g i c  medium, a d i f f e r e n t  
gas  f i e l d ,  and a t  much g r e a t e r  dep th .  Ru l i son  would add t o  knowledge 
needed i f  n u c l e a r  exp los ive  s t i m u l a t i o n  of n a t u r a l  gas  p r o d u c t i o n  i s  t o  
b e  app l i ed  t a  o t h e r  gas f i e l d s  a t  o t h e r  l o c a t i o n s .  I t  is n o t  a n t i c i p a t e d  
t h a t  t h e  n u c l e a r  explos ion  p a r t  o f  t h e  Rulison expe r imen t  would t a k e  ' 

p l a c e  u n t i l  a f t e r  more d a t a  from t h e  Gasbuggy expe r imen t  a r e  a v a i l a b l e .  



CITED STATES 
ATOMIC ENERGY COMMISSION 
Nevada Operat ions Off i c e .  

P o s t  O f f i c e  Box 14100 
Las Vegas, NV 89114 

February 6 ,  1969 

O f f i c e  of P u b l i c  A f f a i r s  
2753 South Highland 
Telephone : 734-3851 FOR IMMEDIATE RELEASE 

The U.S. Atomic Energy Commission and t h e  Department of the  I n t e r i o r  have. 
begun n e g o t i a t i o n  of  a  c o n t r a c t  with A u s t r a l  O i l  Company, Inc . ,  t o .  study 
t h e  f e a s i b i l i t y  of us ing  a n u c l e a r  explos ion deep underground i n  Colorado . . 

t o  i n c r e a s e  product ion  r a t e s  and recovery of ' n a t u r a l  gas. 

Nego t i a t ions  began February 4  i n  Las. .Vegas between the  Government, re- 
presented  b y  t h e  AEC's Nevada Operat ions O f f i c e  and t h e  Bureau of .Mines . 

on behalf  of  t h e  U.S .  Department o f .  t h e  I n t e r i o r ,  and t h e  i n d u s t r i a l  
sponsor of  t h e  proposed p r o j e c t ,  Aust ra l  O i l  Company, Incorpora ted ,  of . 
Houston, Texas,  who, w i t h  the  nuc lea r  eng inee r ing  consul t ing  f i rm of 
CER Geonuclear Corpora t ion  of Las Vegas, Nevada, formally proposed the 
p r o j e c t  t o  t h e  AEC i n  December 1966. N e g o t i a t i o n s  with Aust ra l  a s  prin- 
c i p a l  and CER as program manager were a u t h o r i z e d  a f t e r  the  extens ive  re- 
view of the proposed p r o j e c t ,  inc luding s a f e t y  c r i t e r i a  by the  AEC. 

The exper iment ,  c a l l e d  P r o j e c t  Rulison, would b e  t h e .  second n a t u r a l  gas 
s t i m u l a t i o n  experiment i n  t h e .  AEC 's Plowshare Program t o  develop peaceful 
uses  f o r  . n u c l e a r  e x p l o s i v e s ,  and the  f i r s t  of a s e r i e s  'needed t o  gather  
d a t a  on commercial app l f  c a t i o n s .  The f i r s t  experiment was P r o j e c t  Gas- 
buggy, a  j o i n t  experiment of t h e  AEC, E l  Paso Natura l  Gas Company, and 
t h e  Department of the..  I n t e r i o r .  Data from the  26-kiloton Gasbuggy detona- 
t i o n  4,200 f e e t  underground in  nor thwestern  New Mexico in' December 1967 . 
a r e  s t i l l  be ing  c o l l e c t e d  and analyzed. 

- - -  
~ulison-wzuld-t ie  a 40-ki-loton-nuclear detonation-8-,400- f e e t  underground - - -- - 
about 15  miles from R i f l e ,  Colorado. The experiment i s  planned f o r  l a t e -  
s p r i n g  1969,  depending upon t h e  outcome o f  c o n t r a c t  nego t i a t ions  and sub- 
j e c t  t o  approva l s  f o r  u s e  of t h e  device.  Rul ison would provide add i t iona l  
and more s o p h i s t i c a t e d  in fo rmat ion  r e q u i r e d  t o  f u r t h e r  evaluate  t h e  eco- 
nomic f e a s i b i l i t y  of n u c l e a r  s t i m u l a t i o n .  Such information would include 
t h e  e f f e c t s  o f  n u c l e a r  de tona t ions  on a gas formation t h a t  is geologica l ly  
d i f f e r e n t  from Gasbuggy , t h e  e f f e c t s  on e x p l o s i v e  performance of increased 
tempera tures  and p r e s s u r e s  a t  g r e a t e r  d e p t h s ,  and t h e  e f f e c t s  of higher 
y i e l d  d e t o n a t i o n s  i n  s t i m u l a t i n g  the  p r o d u c t i o n  of n a t u r a l  gas. 

The gas-bearing Mesaverde formation under  AustYal 's p r o p e r t i e s  i n  Garf ie ld  
County, Colorado, c o n t a i n s  a n  es t imated  8 t r i l l i o n  s tandard  cubic  f e e t  of 
gas  i n  p l a c e ,  b u t  the  r e s e r v o i r  i s  not  commercially productive using 
conven t iona l  w e l l  complet ion techniques.  Rulison i s  t h e  f i r s t  nuclear  
s t i m u l a t i o n  p r o j e c t  proposed f o r  a  r e s e r v o i r  t h a t  could support  commercial 
gas p roduc t ion  i f  t h e  s t i m u l a t i o n  technique  is proved f e a s i b l e .  



Success fu l  nuc lear  s t i m u l a t i o n  a t  the  R u l i s o n  f i e l d  would add  t o  t h e  
recoverable  gas r e s e r v e s  of t h e  n a t i o n ' a n d ,  s i n c e  more than  50 p e r c e n t  of 
t h e  acrea'ge i s  on F e d e r a l  Government leases, t h e  ~ o v e r n m e n t  c o u l d  d e r i v e  
s i g n i f i c a n t  r o y a l t i e s  from gas p roduc t ion  from t h i s  f i e l d .  

I n  A p r i l  1968,  t h e  AEC ass igned  t h e  Los Alamos S c i e n t i f i c  L a b o r a t o r y  t o  
work w i t h  Aus t r a l ,  CER, and Bureau of Mines p e r s o n n e l  t o  i n c o r p o r a t e  t h e  
l a b o r a t o r y ' s  concept f o r  n u c l e a r  e x p l o s i v e  emplacement and d e t o n a t i o n  i n  
p r o j e c t  planning. The l a b o r a t o r y  a t  Los Alamos, New Mexico, i s  o p e r a t e d  
f o r  t h e  AEC by t h e  Un ive r s i t y  of C a l i f o r n i a .  

I n  May 1968, A u s t r a l  completed t h e  Ru l i son  p r o j e c t  e x p l o r a t o r y  w e l l  a t  
t h e  proposed P r o j e c t  Rulison. s i t e  under a n  agreement  w i t h  t h e  U . S .  Geo- 
l o g i c a l  Survey. Review of the  h y d r o l o g i c  and g e o l o g i c  d a t a  from t h i s  
w e l l , ,  p lus  me teo ro log ica l ,  e c o l o g i c a l ,  and seismic d a t a  by t h e  AEC; is  
being completed t o  de te rmine  i f  t h e  proposed d e t o n a t i o n  c o u l d  b e  con- 
ducted s a f e l y .  



NV-6 9-2 5 UNITED STATES February 28, 1969 
ATOMIC ENERGY COMMISSION 
Nevada Opera t ions  Of f i ce  

Pos t  O f f i c e  Box 14100 
Las Vegas, NV 89114 

O f f i c e  of P u b l i c  A f f a i r s  
2753 South Highland 
Telephone : 734-3851 FOR IMMEDIATE RELEASE 

N e g o t i a t i o n s  have  been concluded f o r  a proposed c o n t r a c t  between the  
F e d e r a l  Government and i n d u s t r y  t o  d e t o n a t e  a . n u c l e a r  exp los ive  deep 
underground i n  Colorado i n  a n  exper iment  t o  s t i m u l a t e  n a t u r a l  gas re- 
covery .  The terms of t h e  proposed c o n t r a c t  now a r e  s u b j e c t  t o  review and ) 

a p p r o v a l  by a l l  p a r t i e s  t o  i t .  

The Government- was r e p r e s e n t e d  i n  t h e  n e g o t i a t i o n s  by t h e  Atomic Energy 
Commission and the  Department of t h e  I n t e r i o r .  The exper iment ' s  indus- 
t r i a l  sponsor  i s  A u s t r a l  O i l  Company, Incorpora ted ,  of Houston, Texas. A 

. n u c l e a r  e n g i n e e r i n g  f i r m ,  CER Geonuclear  Corporat ion of Las Vegas, would 
a c t  as program manager f o r  t h e  exper iment ,  c a l l e d  P r o j e c t  Rulison. 

Project Rulison would i n v o l v e  t h e  d e t o n a t i o n  o f  a 40-kiloton ( the  equiv- 
a l e n t  of 40,000 t o n s  of TNT) n u c l e a r  e x p l o s i v e  i n  a n a t u r a l  gas-bearing w 
f o r m a t i o n  some 8,400 f e e t  underground i n  t h e  Rul ison gas f i e l d  about 
15 miles southwest  of R i f l e ,  Colorado. The exp los ion  is expected t o  f r ac -  
t u r e  l a r g e  volumes of rock i n  which the gas i s  t i g h t l y  t r apped ,  thus 
s t i m u l a t i n g  p roduc t ion  and u l t i m a t e  recovery  o f  the  gas.  

Ru l i son  is the f i r s t  n u c l e a r  s t i m u l a t i o n  p r o j e c t  proposed f o r  a gas 
r e s e r v o i r  that: could  suppor t  commercial product ion .  Rul ison would provide 
some of t h e  a d d i t i o n a l  t e c h n i c a l  in fo rmat ion  r e q u i r e d  t o  eva lua te  the  
economic f e a s i b i l i t y  of n u c l e a r  s t i m u l a t i o n .  

- .. . . -- - -. - . - .- - - . -- .- - -- - -. -. - -- -- . - - - - - . - -- - - - - -- -. - - - 

Under t h e  terms of t h e  proposed c o n t r a c t ,  A u s t r a l  would provide  a l l  work 
and services f o r  t h e  p r o j e c t  excep t  f o r  the  n u c l e a r  e x p l o s i v e  and c e r t a i n  
r e l a t e d  services such as e x p l o s i v e  t i m i n g  and f i r i n g  and nuc lea r  opera- 
t i o n a l  s a f e t y  procedures .  These would b e  t h e  r e s p o n s i b i l i t y  of the  AEC. 
It i s  expec ted  t h e  d e t o n a t i o n  could  t a k e  p l a c e  i n  l a t e  s p r i n g  1969. 



. . 

NV-69-36 UNITED STATES March 18, .  1969 
ATOMIC ENERGY COMMISSION 
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Post  o f f i c e  ' B O X  14100 : 

Las Vegas, NV 89114 

O f f i c e  of P u b l i c  A f f a i r s  
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(NOTE: The fo l lowing  w a s  r e l eased  by USGS i n  Denver and by t h e  AEC i n  
Grand Junc t ion .  I t  i s  be ing  d i s t r i b u t e d  by NVOO f o r  in fo rmat ion  only .) 

A sample of w e l l  owners i n  t h e  v a l l e y  of t h e  Colorado River between 
DeBeque and R i f l e  and P l a t e a u  and Buzzard Creeks w i l l  be v i s i t e d  by a 
U.S . Geological  Survey t e c h n i c a l  team d u r i n g  t h e  ,pe r iod  March 17-28, 
1969. The team w i l l  e s t a b l i s h  the  c o n d i t i o n  of t h e  w a t e r  w e l l s  t h a t  'con- 
ce ivably  could be a f f e c t e d  by the  de tona t ion  o f  t h e  n u c l e a r  dev ice  f o r  
P r o j e c t  Rul ison i n  G a r f i e l d  County about 6 miles s o u t h e a s t  of Grand 
Valley, Colorado. 

P r o j  e c t  Rul ison,  which i s  planried f o r  l a t e  May 1969, i s .  an  experiinent 
designed t o  s t i m u l a t e  gas  product ion i n  t h e  Rulison f i e l d  by f r a c t u r i n g  
t h e  rock i n  which t h e  gas  is t i g h t l y  t rapped.  The de tona t ion  of  the  
40-kiloton n u c l e a r  d e v i c e  w i l l  occur about 8,500 f e e t  underground. 

I 

The d e t o n a t i o n  is expected t o  cause d e t e c t a b l e  ground motion i n  p a r t s  of 
t h e  inhab i t ed  a r e a  of t h e  v a l l e y .  However, exper ience  gained from 270 
de tona t ions  a t  t h e  Nevada T e s t  S i t e  and from 5 o f f - s i t e  de tona t ions  i n  
M i s s i s s i p p i ,  Nevada, New Mexico, and Alaska provided t h e  i n i t i a l  s a f e t y  
c r i t e r i a  f o r  s e l e c t i n g  t h i s  s i t e .  This exper ience  shows t h a t  i f  damage 
t o  pumps, and w e l l s  occurs ,  i t  has been minor. 

The Atomic Energy Commission is  a u t h o r i z e d  t o  make prompt payment f o r  
any damage shown t o  r e s u l t  from t h e  d e t o n a t i o n .  

The U.S. Geological  Survey was s e l e c t e d  t o  make t h e  w e l l  a p p r a i s a l s  be- 
cause  of  its t e c h n i c a l  competence i n  e v a l u a t i o n  of w e l l  cond i t ions .  The 
team, headed by R. T. Hurr ,  U.S. Geological  Survey h y d r o l o g i s t ,  c o n s i s t s  
of Frank Welder, Robert  Emerson, and Woodrow Wilson, a l l  from Denver. 

M r .  Hurr s o l i c i t s  the  coopera t ion  of w e l l  owners. 



UN.ITED STATES 
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Nevada Operations Off ice  

Post Office Box 14100 
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March 26, 1969 

FOR IMMEDIATE RELEASE 

(The fol lowing is  being issued simultaneously i n  Washington, D.C. ,  Las 
Vegas, Nevada, and Grand Junct ion,  Colorado.) 

An .agreement providing fo r  the  na t ion1  s second experiment t o  i n v e s t i g a t e  
t h e  use of a nuc lear  explosion . to increase  t h e  recovery of n a t u r a l  gas 
w a s  s igned today by the  U.S. Government; the i n d u s t r i a l  sponsor,  Aus t ra l  
O i l  Company, Incorporated,  of Houston, Texas, and CER Geonuclear Corpora- 
t i o n  of Las Vegas, Nevada, ac t ing  as Program Manager. 

The agreement f o r  the  conduct of t h i s  cooperat ive Government-industry re- 
search  and development pro jec t  was s igned  i n  Washington on behalf  of t h e  
Government by Undersecretary of t h e  I n t e r i o r  R u s s e l l  E. T ra in  and cha i r -  
man Glenn T. Seaborg of the Atomic Energy Commission. It was signed f o r  
A u s t r a l  O i l  Company by C. Wardell Leisk,  Chairman, and for, CER Geonuclear .* 
b y ,  Herbert  E. G r i e r ,  P res ident .  

The experiment, P r o j e c t  Rulison, w i l l  b e  conducted at a si te about 12 a i r  
miles  southwest of R i f l e ,  Colorado. The nuc lear  explosion w i l l  t ake  p lace  
deep i n  a low-permeability--or " tightt1--gas-bearing formation ( the  Mesa- 
verde format ion) .  ,Natural  gas cannot be  produced economically from t h i s  
formation using conventional s t imu la t ion  and production techniques.  The 
nuc lea r  explosion t e n t a t i v e l y  has been scheduled f o r  the  l a t t e r  p,art of 
-May of t h i s  year .  

- _ -  - _  - -  - - - _  - - - -  - - - - -  - 

  he 40-kiloton (equivalent  t o  40,000 tons  of TNT) nuclear  explosive w i l l  
b e  emplaced a t  a depth of about 8,400 f e e t  below t h e  su r f ace .  The explo- 
s i o n  is expected t o  c r e a t e  an underground chimney of broken rock about 
370 f e e t  high and 160 f e e t  i n  diameter. The chimney would a c t  as a cham- 
b e r  where t h e  gas would c o l l e c t ,  then b e  drawn off through a wel l  t o  b e  
d r i l l e d  back i n t o  the chimney. The energy re leased  by t h e  explosion is 
expected t o  crush and f r a c t u r e  the  rock out t o  about 290 f e e t  around t h e  
chimney. 

The Rulison experimental  program is  divided i n t o  t h ree  phases,  t h e  f i r s t  
of which has  been e s s e n t i a l l y  completed by Aus t ra l  O i l  Company.at i t s  own 
expense. It included t h e  f e a s i b i l i t y  s tudy ,  a l l  d e t a i l e d  p ro j ec t  planning 

' and d e f i n i t i o n  p l u s  d r i l l i n g  a preshot exploratory ho le  and performing 
preshot  gas product ion t e s t s ,  and the  d r i l l i n g  of an  emplacement . ho l e  f o r  
t h e  nuc lear  explosive.  P.reliminary 'geological, hydro logica l ,  and o the r  
s t u d i e s  w e r e  conducted t o  confirm the  s u i t a b i l i t y  of the  s i te  from a 
s a f e t y  and t e c h n i c a l  s tandpoint .  - 



Phase Two includes add i t iona l  d e t a i l e d  s a f e t y  s tud ies  i n  hydrology, 
ecology,  and s t r u c t u r a l  response, which a r e  s t i l l  i n  p rogress ,  along wi th  
the cons t ruc t ion  of surf  ace f a c i l i t i e s , ,  emplacement and detonat ion  o f  t h e  
n u c l e a r  explos ive ,  and measurements of t h e  detonation-time.effects. 

Phase Three w i l l  be i n i t i a t e d  about s i x  months a f t e r  t h e  explosion t o  
permit  shor t - l ived  r a d i o a c t i v i t y  i n  t h e  chimney t o  decay. It w i l l  i n c l u d e  
p o s t s h o t  d r i l l i n g  and i n v e s t i g a t i o n s  o f  t h e  e f f e c t s  of t h e  nuclear  detona- 
t i o n  on gas q u a l i t y  and production r a t e s .  In t roduct ion  o f  n a t u r a l  gas 
produced by Rulison i n t o  commercial p i p e l i n e s  is not p a r t  of the  exper i -  
men t . 
Under t h e  ageement , Austra l  is performing a l l  d r i l l i n g  and o the r  work 
and s e r v i c e s  r e l a t e d  t o  the experiment--except fo r  providing the  nuc lea r  
e x p l o s i v e  and r e l a t e d  s a f e t y  and o p e r a t i o n a l  funct ions ,  which w i l l  b e  
performed by the  AEC. The nuclear  eng inee r ing  firm of CER Geonuclear i s  
a c t i n g  a s  program manager f o r  t h e  p r o j e c t ,  and a l s o  w i l l  cooperate w i t h  
t h e  Department of the I n t e r i o r ' s  Bureau of Mines i n  %king t h e  measure- 
w n t s  and ca lcu la t ions  of r e s e r v o i r  performance fol lowing nuclear  stimu- 
l a t i o n .  It w i l l  take more than a yea r  t o  o b t a i n  and analyze  a l l  t h e  d a t a .  

The Atomic Energy Commission, through i t s  Nevada Operat ions Off ice  i n  
Las Vegas , is responsib le  f o r  s u p e r v i s i n g  and o p e r a t i o n a l ,  s a f e t y ,  and 
s e c u r i t y  aspects  r e l a t i n g  t o  the  n u c l e a r  explosion. The AEC's Los Alamos 
(New Mexico) S c i e n t i f i c  Laboratory, o p e r a t e d  by the  Unive r s i ty  of 
C a l i f o r n i a ,  has r e s p o n s i b i l i t y  f o r  t h e  des ign and development of t h e  
n u c l e a r  explos ive  program. 

The Bureau of Mines i s  conducting, i n  cooperat ion wi th  Aus t ra l  and CER, 
, t h e  eva lua t ion  of r e s e r v o i r  c h a r a c t e r i s t i c s .  The Bureau es t imates  t h a t  i f  
t h e  use  of nuclear  explosions t o  i n c r e a s e  t h e  recovery of n a t u r a l  gas 
proved t a  be t echn ica l ly  and economically f e a s i b l e ,  t h e  technique could 
add 317 t r i l l i o n  cubic f e e t  of n a t u r a l  gas t o  the  n a t i o n ' s  proved re- 
s e r v e s .  The na t ion ' s  present  r e c o v e r a b l e  r e se rves  a r e  es t imated  t o  b e  293 
t r i l l i o n  cubic  f e e t .  

The f i r s t  experiment t o  study t h i s  a p p l i c a t i o n  of conta ined underground 
n u c l e a r  explosions,  P ro jec t  Gasbuggy, i s  a j o i n t  p r o j e c t  of the  Atomic 
Energy Commission, the  Department of t h e  I n t e r i o r ,  and E l  Paso Na tu ra l  

.Gas Company. The nuclear  explos ion p o r t i o n  of the  experiment was con- 
ducted  on December 10, 1967, i n  nor thwes te rn  New Mexico. The gas produc- 
t i o n  phase of the  Gasbuggy experiment i s  s t i l l  i n  progress .  

The Rulison experiment w i l l  extend d a t a  on nuclear  s t i m u l a t i o n  obta ined 
from Gasbuggy t o  inc lude  information on t h e  e f f e c t s  o f  a nuclear .  expJo- 
s i o n  i n  a gas r e s e r v o i r  t h a t  could  s 'upport  cbmmerciai production. It a l s o  
is expected t o  provide some o f ,  t h e  a d d i t i o n a l  i n f o r m a ~ i o n  requi red  t o  
f u r t h e r  eva lua te  the technica l  and eco'nomic f e a s i b i l i t y  of nuc lea r  s timu- 
la t ion-- inc luding the  e f f e c t s  of a  h igher -y ie ld  nuc lea r  explosion on a 
gas-bearing formation located  about o n e  and one-half mi les  below t h e  sur-  
f a c e  of  t h e  ground. Projec t  Gasbuggy involved the  de tona t ion  of a  .26- 
k i l o t o n . n u c l e a r  explosive a t  a  depth  of 4,240 f e e t .  - 



NV-69-46 UNITED STATES A p r i l  4 ,  1969 
ATOMIC ENERGY COMMISSION 
Nevada Opera t ions  . O f f i c e  

Post  O f f i c e  Box 14100 
Las Vegas, NV 89114 

O f f i c e  of  P u b l i c  A f f a i r s  
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(NOTE: The  fo l lowing  was i s sued  i n  Grand J u n c t i o n ,  Colorado, Fr iday ,  
A p r i l  4 ,  and  i s  d i s t r i b u t e d  by'NVOO f o r  i n fo rma t ion . )  

The U.S. Atomic Energy Commission, t h e  Department  of t h e  I n t e r i o r ' s  
Bureau of  Mines, A u s t r a l  O i l  Company, ~ n c o r p o r a t e d ,  and CER ~ e o n u c l e a r  

?. c o r p o r a t i o n  w i l l  conduct  p u b l i c  mee t ings  on P r o j e c t  Rul ison i n  f i v e  I 
Colorado communities du r ing  t h e  week o f  A p r i l  14. 

. D 
I 

P r o j e c t  ~ u l i s o n  i s  t h e  second experiment  i n  t h e  AEC's Plowshare Program 
t o  i n v e s t i g a t e  t h e  u s e  of  a  n u c l e a r  e x p l o s i o n  t o  i n c r e a s e  t h e  recovery  of 
n a t u r a l  g a s .  It. i s  a  coope ra t i ve  government-industry r e s e a r c h  and develop-  
ment p r o j e c t  c a l l i n g  f o r  de tona t ion  o f  a 40-ki loton n u c l e a r  exp los ive  
( e q u i v a l e n t  t o  40,000 tons  of  TNT) some 8 ,400 '  f e e t  underground i n  t h e  
Mesaverde n a t u r a l  g a s  b e a r i n g  format ion .  The de tona t ion ,  planned f o r  
May 22, w i l l  t ake  p l a c e  about 12 a i r  m i l e s  sou thwes t  of R i f l e ,  Colorado.  

P u b l i c  mee t ings  t o  e x p l a i n  t he  p r o j e c t ,  i n c l u d i n g  n u c l e a r  de tona t ion  
e f f e c t s  a n d  t h e  p u b l i c ,  s a f e t y  program, w i l l  b e  h e l d  i n  Grand Junc t ion ,  
Grand V a l l e y ,  R i f l e ,  GlenwoodSprings,  and  Meeker. Except f o r  a  3:30 p.m. 
mee t ing  a t  t h e  Grand Val ley  High School  on A p r i l  1 4 ,  t h e  meetings w i l l  'be 
h e l d  a t  8. p.m. A l l  pe r sons  i n t e r e s t e d  i n  a t t e n d i n g  t h e  meet ings,  i n c l u d -  
i n g  r e s i d e n t s  of o t h e r  communities, a r e  welcome t o  a t t e n d  and ask  ques-  
t i o n s  i f  t h e y  wish.,  

. . 

-- .- 
TKe-Zi<iting-i< R i f l e  w i l l  be--at t h e  -Esma -Lewis-Elementary School--on- - -  - - -- -- --- --- 

Monday, A p r i l  14;  Glenwood Spr ings  High Schoo l  on Tuesday, A p r i l  15;  
Meeker H i g h  School on Wednesday, A p r i l  1 6 ;  and  t h e  Mesa J u n i o r  C o l l e g e  
Audi tor ium,  1120 Nor th  Avenue, i n  Grand J u n c t i o n  on Thursday, A p r i l  1 7 .  

P ~ o j e c t  p a r t i c i p a n t s  a l s o  w i l l  conduct a b r i e f i n g  on Rulison f o r  Colorado 
o f f i c i a l s  from t h e  Department of N a t u r a l  Resources ,  Department of P u b l i c  
H e a l t h ,  S t a t e  Highway Department, and the  S t a t e  Highway P a t r o l  on F r i d a y ,  
A p r i l  18.  

S u b j e c t s  t o  be d i s c u s s e d  a t  t h e  p u b l i c  m e e t i n g s  and t h e  b r i e f i n g  f o r  S t a t e  
o f f i c i a l s  i nc lude :  n u c l e a r  test  o p e r a t i o n s  and  s a f e t y ,  o f f - s i t e  s a f e t y  
p r e c a u t i o n s ,  p o t e n t i a l  of n u c l e a r  s t i m u l a t i o n  of gas r e s e r v o i r s ,  purpose  
and  a n t i c i p a t e d  r e s u l t s  of Rul i son ,  and n u c l e a r  e f f e c t s .  There w i l l  b e  a  
q u e s t i o n  and  .answer s e s s i o n  a f t e r  t h e  p r e s e n t a t i o n s .  



NV-69-47 UNITED STATES A p r i l  14 ,  1969 
ATOMIC ENERGY COMMISSION 
Nevada Opera t ions  O f f i c e  

P o s t  Of £ i c e  Box 14100 
Las  Vegas, NV 89114 

O f f i c e  of  P u b l i c  A f f a i r s  
2753 South Highland 
Telephone: 734-3851 FOR IMMEDIATE RELEASE 

The P r o j e c t  R u l i s o n  underground n u c l e a r  d e t o n a t i o n  n e a r  R i f l e ,  Colorado, 
t h e  second i n d u s t r i a l  experiment i n  t h e  n a t i o n ' s  Plowshare Program t o  
develop peace fu l  uses  f o r  n u c l e a r  exp los ions ,  may be  delayed t o  permit  
complet ion o f  t h e  necessa ry  s a f e t y  s t u d i e s .  Every e f f o r t  w i l l  b e  made t o  
minimize any de lay .  

I 
I The d e t o n a t i o n  t e n t a t i v e l y  had been scheduled f o r  May 22.  The 40-kiloton 

e x p l o s i o n  a t  a  dep th  of 8,400 f e e t  i s  des igned t o  ' i n v e s t i g a t e  enhancing 

I n a t u r a l  gas product ion  i n  a  r e l a t i v e l y  impermeable format ion .  

A f t e r  t h e  c o n t r a c t  between t h e  Government and t h e  i n d u s t r i a l  sponsor had  
been s i g n e d ,  d e t a i l e d  s a f e t y  reviews and ana lyses ,  based on previous ly  
c o l l e c t e d  d a t a ,  w e r e  begun. The f i r s t  r e p o r t  based on t h e s e  reviews was 
a v a i l a b l e  o n l y  l a s t  week. On t h e  b a s i s  o f  t h e  r e p o r t ,  t h e  Panel  of S a f e t y  
Consu l t an t s  t o  t h e  Nevada Opera t ions  O f f i c e  o f  t h e  U.S. Atomic Energy 
Commission n o t e d  t h a t  some s a f e t y  s t u d i e s  s t i l l  a r e  t o  b e  completed, in- 
c l u d i n g  f u r t h e r  s t u d y  of t h e  Harvey Gap Dam about  20 m i l e s  from t h e  d e t -  
o n a t i o n  p o i n t .  

P u b l i c  meet ings  scheduled  w i t h  r e s i d e n t s  o f  communities c l o s e s t  t o  P r o j e c t  
Rul ison w i l l  b e  conducted beg inn ing  A p r i l  14.  Sess ions  a r e  t o  b e  he ld  i n  
Grand Va l l ey  and R i f l e  on A p r i l  14 ,  i n  Glenwood Spr ings  o n  Apr i l  15 ,  i n  
Meeker on A p r i l  1 6 ,  and i n  Grand J u n c t i o n  Gn Apr i l  17 .  O f f i c i a l s  of  t h e  
S t a t e  o f  Colorado a r e  t o  be  b r i e f e d  i n  Denver on A p r i l  18. 

P r o j e c t  Rul ison is a j o i n t  p r o j e c t  o f  t h e  AEC and t h e  Department of t h e  
I n t e r i o r ' s  Bureau of Mines, t h e  i n d u s t r i a l  sponsor ,  A u s t r a l  O i l  Company, 
Inc., o f  Houston, Texas, and CER Geonuclear Corpora t ion  of  Las Vegas, 
Nevada, a c t i n g  a s  Program Manager. 



UNITED STATES 
ATOMIC ENERGY COMMISSION 
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Post Off ice  Box 14100 
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Of f i ce  of Publ ic  A f f a i r s  
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May 7 ,  1969 

FOR IMMEDIATE RELEASE 

The P ro j ec t  Rulison i0-kiloton underground nuclear  detonat ion which ten-  
t a t i v e l y  had been scheduled f o r  May 22  a t  a  s i t e  nea r  R i f l e ,  Colorado, 
h a s  been rescheduled f o r  next September. Rulison w i l l  be t he  second i n  a  
planned s e r i e s  of j o i n t  Government-industry experiments t o  i nves t iga t e  
t h e  use of a  contained nuclear  explosion t o  enhance the  recovery of na t -  
u r a l  gas from law-permeability gas formations.  

The p ro j ec t  is j o i n t l y  sponsored by the  U.S. Atomic Energy Commission, 
t h e  Bureau of Mines of t h e  U.S. Department of t he  I n t e r i o r ,  the  indus- 
t r i a l  sponsor,  Aus t ra l  O i l  Company, Inc .  , of Houston, and CER Geonuclear 
Corporation of Las Vegas, ac t ing  as Program Manager. 

The dec is ion  t o  reschedule  the detonat ion was made by the  p ro j ec t  p a r t i -  
c i p a n t s .  a f t e r  i t  was determined t h a t  the  necessary preparat ions  t o  ,con- 
duc t  , t h e  nuc lear  explosion could no t  be completed i n  time t o  meet t h e  
May 22 da te .  

The necessary preparat ions  t o  conduct the  nuclear  explosion port ion o f  
P r o j e c t  Rulison i n  September w i l l  continue through t h e  summer, and a  new 
ready da t e  w i l l  be announced w e l l '  i n  advance. 



UNITED STATES 
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. (NOTE: The f o l l o w i n g  was r e l e a s e d  t o  news media i n  Colorado a t  9 a . m . ,  
MDT , Fr iday ,  August 8, 1969 . ) 
The A u s t r a l  O i l  Company, I n c o r p o r a t e d ,  CER Geonuclear C o r p o r a t i o n ,  t h e  
U.S. ~ t o m i c  Energy Commission, and t h e  Department of t h e  I n t e r i o r ' s  
Bureau of Mines w i l l  conduct  a p u b l i c  meeting on P r o j e c t  R u l i s o n  i n  
Co l lb ran  on August 21. 

P r o j e c t  Ru l i son  i s  t h e  second experiment  i n  t h e  AEC's P lowshare  Program 
t o  i n v e s t i g a t e  t h e  use  of a n u c l e a r  explos ion  t o  i n c r e a s e  t h e  recovery  o f  
n a t u r a l  gas .  It i s  a  c o o p e r a t i v e  Government-ipdustry r e s e a r c h  and develop-  
ment p r o j e c t  c a l l i n g  f o r  d e t o n a t i o n  of a  40-kiloton n u c l e a r  e x p l o s i o n  

' 

( e q u i v a l e n t  t o  40,000 tons  of TNT) some 8,400 f e e t  underground i n  t h e  
Mesaverde n a t u r a l  gas-bearing format ion .  The de tona t ion ,  p lanned  f o r  
September 4 ,  w i l l  t a k e  p l a c e  abou t  1 2  a i r  m i l e s  no r th  of  C o l l b r a n  and 
12  a i r  m i l e s  southwes t  of R i f l e ,  Colorado. 

A p u b l i c  mee t ing  t o  e x p l a i n  t h i s  p r o j e c t ,  i nc lud ing  n u c l e a r  d e t o n a t i o n  
e f f e c t s  and t h e  p u b l i c  s a f e t y  program, w i l l  b e  he ld  i n  C o l l b r a n  on  
August 21 a t  8  p.m. a t  t h e  P l a t e a u  Valley School.  A l l  p e r s o n s  i n t e r e s t e d  
i n  a t t e n d i n g  t h e  meeting, i n c l u d i n g  r e s i d e n t s  of o t h e r  communit ies ,  a r e  
welcome t o  a t t e n d  and a sk  q u e s t i o n s  i f  they  wish. 

S u b j e c t s  t o  be d i scussed  i n c l u d e  : n u c l e a r  ope ra t ions  and s a f e t y ,  o f f - s i t e  
s a f e t y  p r e c a u t i o n s ,  p o t e n t i a l  o f  n u c l e a r  s t i m u l a t i o n  of gas  r e s e r v o i r s ,  
purpose and a n t i c i p a t e d  r e s u l t s  of Rulison,  and n u c l e a r  e f f e c t s .  The re  
w i l l  b e  a  q u e s t i o n  and answer s e s s i o n  a f t e r  t h e  p r e s e n t a t i o n s .  
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NOTE TO EDITORS AND CORRESPONDENTS 

(The fo l lowing  i s  b e i n g  issued simultaneously a t  AEC Headquarters i n  
Washington, D.C., and a t  s e v e r a l  o ther  f i e l d  o f f i c e s . )  

The Atomic Energy Commission, A u s t r a l . 0 i l  Company, Incorpora ted ,  U.S. 
Department of  t h e  I n t e r i o r ,  and CER Geonuclear co rpora t ion  i n v i t e  news 
media r e p r e s e n t a t i v e s  t o  a t t end  a  predetonat ion  d i scuss ion  and t o  b e  . 

p r e s e n t  f o r  an underground nuclear  de tonat ion  planned f o r  September 4, 
1969,  n e a r  Grand Junc t ion ,  Colorado. 

P r o j e c t  Rul ison i s  one i n '  a s e r i e s  of experiments designed t o  determine 
t h e  t e c h n i c a l  and economic f e a s i b i l i t y  of enhancing t h e  recovery of nat- 
u r a l  gas  through t h e  use  of nuclear  explos ions .  It =alls f o r  a  de tona t ion  
o f  a  40-ki lo ton n u c l e a r  explosive 8,430 f e e t  underground i n  t h e  gas-bear- 
i n g  Mesaverde format ion  of the  Rulison f i e l d ,  i n  Gar f i e ld  County, 
Colorado.  The n u c l e a r  explosion is  expected t o  f r a c t u r e  a  l a r g e  volume of 
rock  t o  a l low t h e  gas i n  the  f o r m a ~ i o n  t o  flow t o  a postshot  we l lbore .  
The p roduc t ion  ' r a t e  and t o t a l  production from t h e  .nuclear-stimulated'well 
a r e  expected  t o  b e  s e v e r a l  t imes g r e a t e r  than from a conventional  w e l l .  

P r o j e c t  Rul ison i s  t h e  second j o i n t  government-indus t r y  experiment i n  t h e  
AEC's Plowshare Program t o  develop peaceful  u s e s  o f  nuclear  exp los ives .  
The exper iment  is expected t o  cos t  about $6.5 m i l l i o n .  

Delays o r  Postponement ' . 
-. . .. - -  - .. .. 

~ - .. . - -  
~ . - - - ~ .- 

It is a n t i c i p a t e d  t h a t  the  a t tached schedule w i l l  b e  followed. However, 
wea the r  o r  t e c h n i c a l  d i f f i c u l t i e s  may delay  t h e  experiment f o r  s e v e r a l  
hours  o r  pos tpone i t  f o r  days. ~ n f o r m a t i o n  about  postpon'ements may be 
o b t a i n e d  by c a l l i n g  t h e  Grand Junction Chamber of commerce--303-242-3214; 
o r  t h e  P r o j e c t  Ru l i son  J o i n t  Off ice  of Informat ion  i n  Grand Valley-- 
303-285-7566. 

Reg i s t r a t ion  

R e g i s t r a t i o n  f o r  news media r e p r e s e n t a t i v e s  and o f f i c i a l  v i s i t o r s  w i l l  b e  
h e l d  i n  t h e  Execut ive  Room of t h e  Ramada Inn,  718 Horizon Drive ,  Grand 
J u n c t i o n ,  Colorado,  September 2  and 3, from 1 0  a.m. t o  6  p.m. Regis t ra-  
t i o n  i s  e s s e n t i a l  t o  arrange t r a n s p o r t a t i o n  t o  t h e  v i s i t o r  a r e a  and ob- . 

t a i n  o t h e r  p e r t i n e n t  da ta .  You w i l l  b e  given a badge which w i l l  i d e n t i f y  
you a s  an o f f i c i a l  v i s i t o r  t o  P ro jec t  Rulison.  



Predetonat ion  B r i e f i n g  

The b r i e f i n g  by personnel  r ep re sen t ing  t h e  o rgan iza t ions  p a r t i c i p a t i n g  i n  
P r o j e c t  R u l i s o n  ' w i l l  be he ld  a t  Mesa Jun io r  College, '  1120 North Avenue, 
Grand J u n c t i o n ,  Colorado, a t  7  p.m., September 3.  The b r i e f i n g  i s  open t o  
t h e  p u b l i c .  

Transpor ta t  ion  

United A i r  L i n e s  and F r o n t i e r  Air Lines s e r v e  Grand Junc t ion .  Buses w i l l  
p i ck  up  news media r e p r e s e n t a t i v e s  and o f f i c i a l  . v i s i t o r s  a t  des igna ted  

, p o i n t s  i n  Grand Junct ion  on t h e  morning of t h e  de tona t ion .  The exac t  t i m e s  
and p l a c e s  . f o r  pickup w i l l  be a v a i l a b l e  a t  r e g i s t r a t i o n  time. No p r i v a t e  
au tomobi les  w i l l  be allowed a t  t h e  v i s i t o r  a r ea .  

I V i s i t o r  Housing 

The Grand J u n c t i o n  Chamber of Commerce w i l l  a s s i s t  i n  ob ta in ing  accommo- 
d a t i o n s  f o r  P r o j e c t  ~ L l i s o n  o f f i c i a l  v i s i t o r s .  V i s i t o r s  w i l l  be  housed '  a t  
t h e i r  oyn expense with r e s e r v a t i o n s  on a  " f i r s t  come" b a s i s .  

R e s e r v a t i o n s  for ' rooms should be  made through 

Grand Junct ion  Chamber of Commerce 
127 North Fourth S t r e e t  
Grand Junc t ion ,  CO 81501 

Telephone: 303-242-3214 

The Rulison S i t e  

The R u l i s o n  s i t e  i s  about 40 mi l e s  n o r t h e a s t  of Grand Junc t ion  on t h e  
n o r t h e r n  s l o p e  of Bat t lement  Mesa. The v i s i t o r  a r e a  i s  n o r t h  of t h e  
Colorado R i v e r  about s i x  mi les  from t h e  Rulison s i t e .  From t h e  v i s i t o r  
a r e a ,  t h e  s i t e  d i r e c t l y  above t h e  po in t  of de tona t ion  (Surface  Ground 
Z e r o ) ,  i s  v i s i b l e  and w i l l  be marked a t  de tona t ion  t ime by a  l a r g e ,  
c o l o r e d  wea the r  ba l loon .  

The ~ n l y ' a p p a ~ e n t  e f f e c t  of t h e  explos ion  a t  t h e  v i s i t o r  a r e a  i s  expected 
t o  be  a  minor ground movement a s  t h e  se i smic  wave pas ses  through t h e  a r e a .  

V i s i t s  t o  t h e  Detonat ion S i t e  

N e w s  media r e p r e s e n t a t i v e s ,  i nc lud ing  photographers ,  who wish t o  v i s i t  
t h e  R u l i s o n  de tona t ion  s i t e  a n d . i t s  f a c i l i t i e s  b e f o r e  de tona t ion  day.may. 
do s o  by w r i t i n g  o r  te lephoning:  David F. M i l l e r ,  P r o j e c t  Rulison J o i n t  
O f f i c e  of Informat ion ,  Grand Val ley ,  Colorado 81635, Telephone: 303- 
285-7566. The J o i n t  OffLce of Information w i l l  be  open i n  Grand'Valley 
on August 11, 1969. V i s i t s  t o  t h e  s i t e  may b e  made a f t e r  t h e  J o i n t  O f f i c e  
o f  I n f o r m a t i o n  opens except  f o r  pe r iods  when o p e r a t i o n s  o r  s a f e t y  r e q u i r e  
e x c l u s i o n .  A f t e r  t h e  de tona t ion ,  ' i t  w i l l  no t  b e  p o s s i b l e  t o  v i s i t  t h e  
d e t o n a t i o n  s i t e  f o r  a t  l e a s t  s e v e r a l  hours .  - 



Communications 

The  n e a r e s t  communities with telephone s e r v i c e  a r e  Grand Va l l ey ,  s i x  m i l e s  
n o r t h w e s t  of t h e  s i t e ,  and R i f l e ,  1 2  mi l e s  n o r t h e a s t  of t h e  s i t e .  Both com- 
m u n i t i e s  a r e  loca ted  on Colorado S t a t e  Route 6 .  

v 

Climate 

September  i n  Colorado is  gene ra l ly  warm.with temperatures  from $70 degrees  
F a h r e n h e i t  t o  90 degrees Fahrenhei t  du r ing  t h e  day and 60 degrees Fahren- 
h e i t  t o  70 degrees Fahrenhei t  a t  n i g h t .  Rain showers a r e  poss ib l e  s o  
v i s i t o r s  should be prepared. 

- 
For News Media Representa t ives  

News media r ep resen ta t ives  planning t o  b e  p resen t  f o r  t h e  Rulison e v e n t  
s h o u l d  w r i t e  t o :  P r o j e c t  Rulison,  c /o  CER Geonuclear Corporat ion,  P o s t  . . . . 

O f f  i ce  Box 15090, Las Vegas , Nevada 89 114. 

F o r e i g n  news, media r e p r e s e n t a t i v e s  planning t o  a t t e n d  should submit a 
l e t t e r  t o  John A .  H a r r i s ,  D i rec to r ,  D iv i s ion  of Pub l i c  Informat ion ,  U.S. 
Atomic Energy Commission, Washington, D.C. 20545, ~ t t e n t i o n :  Frank Ingram. 



SCHEDULE OF EVENTS 
PROJECT RULISON 

D-DAY MINUS TWO 

10:OO a . m .  t o  6:00 p.m. R e g i s t r a t i o n  a t  Ramada I n n ,  
718 Hor izon  D r i v e ,  Grand J u n c t i o n ,  
Colorado.  
R e g i s t r a t i o n  f o r  a l l  O f f i c i a l  
V i s i t o r s .  

R e g i s t r a t i o n  a t  Ramada I n n .  

P r e d e t o n a t i o n  Discussion-- 
Mesa J u n i o r  Col lege  . 
1120 North Avenue 
Grand J u n c t i o n ,  Colorado 
Genera l  D i scuss ion  of  P r o j e c t  
R u l i s o n .  P u b l i c  i s  i n v i t e d .  

D-DAY 

DETONATION,MINUS 3 112 t o  
3 HOURS 

DETONATION MINUS 1. 1 / 2  t o  
1 HOUR 

DETONATION MINUS 30 MINUTES 

: DETONATION 

(Time of De tona t ion  t o  b e  
Determined.) 

Bus Pickup f o r  T r a n s p o r t a t i o n  
t o  Observer  Area. Buses w i l l  
p i c k  up o f f i c i a l  v i s i t o r s  a t  
d e s i g n a t e d  p o i n t s .  

Buses A r r i v e  a t  Observer A r e a  

Countdown f o r  Nuclear Explosion.  
P r e d e t o n a t i o n  B r i e f i n g  a t  Obse rve r  
Area .  Impor t an t  a s p e c t s  of t h e  
countdown w i l l  b e  exp la ined  t o  t h e  
o f f i c i a l  v i s i t o r s .  

P r o j e c t  R u l i s o n .  
Lunch w i l l  b e  served  a t  t h e  V i s i t o r  
Area. A p r e l i m i n a r y  p o s t d e t o n a t i o n  
b r i e f i n g  i s  planned. Buses w i l l  r e -  
t u r n  t o  Grand J u n c t i o n  about  two hours 
a f t e r  d e t o n a t i o n .  



PROJECT RULISON August 1 2 ,  1969' 
J o i n t  O f f i c e  of Informat ion 

Grand Val ley ,  CO 81635 

Telephone: 303-285-7566 FOR IMMEDIATE RELEASE 

Members of  t h e  P r o j e c t  Rulison o r g a n i z a t i o n  w i l l  b e  i n  Grand Val ley  a t  t h e  
Grand Valley School a t  7 :30 p.m. on Tuesday, August 19, t o  d i s c u s s  s t e p s  
t o  b e  t aken  t o  a s s u r e  p u b l i c  s a f e t y  a t  t h e  t i m e  'of t h e  Rul ison explos ion,  
now planned f o r  September 4 .  P lans  f o r  roadblocks  i n  the  a r e a ,  evacuat ion 
procedures ,  p lans  f o r  c a r i n g  f o r  ill o r  i n f i r m  r e s i d e n t s  i n  t h e  a r e a ,  and 
o t h e r  s a f e t y  p recau t ions  w i l l  be d i scussed .  The s t a t u s  of t h e  p r o j e c t  a l s o  
w i l l  be d i s c u s s e d .  The meeting is open t o  t h e  p u b l i c  and ques t ions  a b o u t .  
any a s p e c t  of t h e  p r o j e c t  a r e  'wel.come .. 



PROJECT RULISON 
J o i n t  O f f i c e  of Informat ion  

Grand Va1ley;CO 81635 

Telephone : 303-285-7566 FOR IMMEDIATE RELEASE 

Hunters  and fishermen were cau t ioned  today n u t  t o  ven tu re  on Bat t lement  
Mesa, 40 mi les  n o r t h e a s t  o f  Grand J u n c t i o n ,  two days b e f o r e  and t h e  day 
of P r o j e c t  Ru l i son ' s  underground n u c l e a r  de tona t ion ,  now scheduled . fo r  
about  3 p.m. Thursday. 

Glenn Rogers,  r e g i o n a l  Manager of t h e  Colorado Game, F ish ,  and Parks  
~ i v i s i o n ,  s a i d  he  i s  p a r t i c u l a r l y  concerned about  bow h u n t e r s ,  s i n c e  t h e  
bow season  i s  now open.  

"We are sugges t ing  t h a t  h u n t e r s  and f i shermen s t a y  away from Bat t lemer t  
Mesa n e x t  Tuesday, Wednesday, and Thursday, ' '  he  s a i d .  " I f  t h e  de tona t ion  
i s  de l ayed  due t o  weather  o r  t e c h n i c a l  d i f f i c u l t i e s ,  then  t h e  r e s t r i c t e d  
p e r i o d  would be  changed a c c o r d i n g l y .  " 

I f  h u n t e r s  have q u e s t i o n s  a b o u t  t h e  days  they  should  avoid t h e  Bat t lement  
Mesa, t hey  should c o n t a c t  t h e  Game, F i s h ,  and Pa rks  o f f i c e s  i n  Grand 
J u n c t i o n ,  R i f l e ,  o r  C o l l b r a n ,  Rogers s a i d .  

P r o j e c t  Ru l i son ' s  40-k i lo ton  underground de tona t ion  i s  a  j o i n t  government- 
i n d u s t r y  experiment t o  g a t h e r  d a t a  on  n u c l e a r  s t i m u l a t i o n  of low-pennea- 
b i l i t y  gas format ions .  



PROJECT RULISON 
J o i n t  O f f i c e  of I n f o r m a t i o n  

Grand Va l l ey ,  CO 81635 

Telephone: 303-285-7566 FOR IMMEDIATE RELEASE .. . 

Persons w i t h i n  50 m i l e s  of P r o j e c t  R u l i s o n ' s  40-k i lo ton  underground explo-  
s i o n  were a l e r t e d  today t o  s t a y  o f f  p r e c a r i o u s  p l a c e s  d u r i n g  t h e  detona- 
t i o n ,  scheduled f o r  3 p.m. Thursday. 

Loca l  r a d i o  s t a t i o n s ,  KWSR r a d i o ,  '810, i n  R i f l e ,  and KREX r a d i o ,  920, i n  
  rand J u n c t i o n ,  w i l l  c a r r y  t h e  d e t o n a t i o n  countdown and w i l l  announce any 
d e l a y s  o r  postponements of t h e  d e t o n a t i o n  t i m e .  

The t e s t  s i te  i s  high on Battlement Mesa, some 6 .5  m i l e s  s o u t h e a s t  of t h e  
community o f ,  Grand Valley on U .  S . Highway 6-24 ( I n t e r s t a t e  70) and 40 
mi l e s  n o r t h e a s t  of Grand Junct fon .  

Towns and communities t h a t  a r e  n e a r  t h e  o u t e r  boundary  of  t h e  50-mile . 

c i r c l e  i n c l u d e  Grand Junc t ion  on t h e  wes t ,  Meeker t o  . t h e  n o r t h ,  Dotsero 
on t h e  e a s t ,  and a  p o i n t  some 10 m i l e s  s o u t h  o f  D e l t a  t o  t h e  south .  

These towns i n d i c a t e  t h e  ou te r  boundary o f  t h e  c i r c l e ;  any p o i n t  c l o s e r  
t han  t h e s e  t o  t h e  s i t e  nea r  Grand Val ley  would b e  i n  t h e  a f f e c t e d  a r e a .  

- 
. W  

Robert H.  T h a l g o t t ,  Rul ison nuc lea r  t e s t  manager ,  s a i d  t h a t  some s l i g h t  
ground motion from . t h e  explos ion  probably w i l l  b e  f e l t  a t  t h i s  d i s t ance :  
I f  someone were on a  l a d d e r ,  s c a f f o l d i n g ,  a r o o f ,  o r  a h i g h .  w a l l ,  he  might  
become s t a r t l e d  and l o s e  h i s  ba l ance ,  T h a l g o t t  s a i d .  

No damage t o  proper ty  i s  expected beyond a  few -miles  from t h e  de tona t ion  
s i t e .  However, many people w i l l  b e  a b l e  t o  f e e l  ground mot ion  a t  in ten-  
s i t i e s  wel l .  below t h e  l e v e l s  t h a t  may c a u s e  damage. 

_ T h a l g o t t  s u g g e s t e d  _ t h a t  .workmen i n  i n d u s ' t r i a l  p l a n t s  w i t h i n  t-he 50-mile - - - 

r a d i u s  a l s o  should r e f r a i n  from be ing  i n  h i g h  p l a c e s  a t  s h o t  time. 

Bric-a-brac and o t h e r  h igh ly  b reakab le  i t e m s  i n  p r i v a t e  dwe l l ings  should  
b e  removed from she lves  and w a l l s  and p l a c e d  where  t h e y  canno t  f a l l ,  
~ h a l ~ o t t '  sugges ted .  

P r o j e c t  Rul i son  is  a  j o i n t  ' government-industry exper iment  t o  ga ther  d a t a  
on t h e  f e a s i b i l i t y  of recover ing  gas i n  t i g h t  f o r m a t i o n s  by nuc lea r  s t i m -  
u l a t i o n .  A u s t r a l  O i l  .Company, Inco rpora t ed ,  of Hous ton  i s  t h e  i n d u s t r i a l  
sponso r  of t h e  p r o j e c t .  



PROJECT RULISON 
J o i n t  'off  i c e  of 1nf o m a t i o n  

Grand Valley,  CO 81635 

Telephone : 303-285-7566 FOR IMMEDIATE RELEASE 

Claims f o r  any damages' which may r e s u l t  from t h e  40-kiloton underground 
n u c l e a r  exp los ion  n e a r . R i f l e ,  Colorado, now scheduled f o r  Thursday 
(September .4) w i l l  b e  s e t t l e d  quickly and wi th  a  minimum of de lay .  

Only about  40 f a m i l i e s  l i v e  wi th in  f i v e  m i l e s  of t h e  d e t o n a t i o n  s i t e ,  and 
most of t h e s e  l ive  more than  t h r e e  miles  from t h e  s i t e .  

Most of t h e  damage i s  expected t o  be l i m i t e d  t o  broken windows, bric-a- 
.brat, cracked p l a s t e r  , and damaged chimneys. 

Rega rd le s s  of t h e  type  of damage and i ts  e x t e n t ,  claims w i l l  b e  s e t t l e d  
s imply  and promptly a s  p o s s i b l e .  

The Genera l  Adjustment Bureau, Inc. , a  n a t i o n a l  o rgan iza t ion  t o  s e t t l e  
insurance- type  c l a i m s ,  ' w i l l  open an off  i c e  - i n  Grand Valley on September 4. 

The o f f i c e ' s  m a i l i n g  a d d r e s s  w i l l  be: P r o j e c t  Rulison Claims O f f i c e ,  
143  West F i r s t  S t r e e t ,  P o s t  Off i c e  Box 216, Grand Valley, Colorado 81635. 
The t e l ephone  number i s  285-7541. 

Damage c l a ims  s h o u l d  b e  f i l e d  with t h i s  o f f i c e ,  e i t h e r  by l e t t e r ,  t e l e -  
phone, o r  i n  pe r son .  

A f t e r  a compla in t  has  been  f i l e d  wi th  t h e  o f f i c e ,  an a d j u s t e r  from the  
Genera l  Adjustment Bureau w i l l  i n v e s t i g a t e  the  complaint and i f  i t  i s  
found v a l i d ,  payment w i l l  b e  made by t h e  Bureau wi th in  two t o  four  days,  
i n  most c a s e s .  

Damage c l a ims  of an emergency nature--such as broken windows, w a t e r l i n e s ,  
and e l e c t r i c a l  wir ing--wi l l  r ece ive  s p e c i a l  a t t e n t i o n ,  and r e p a i r s  o r  
payment w i l l  b e  made even  more promptly. 

A u s t r a l  O i l  Company, Inco rpora t ed ,  of Houston, t he  i n d u s t r i a l  sponsor  of 
p r o j e c t  Rul i son ,  is r e s p o n s i b l e  f o r  t h e  f i r s t  $10,000 i n  c l a ims .  . . 

A f t e r  t h a t  amount is  s p e n t ,  a d d i t i o n a l  v a l i d  claims w i l l  be  s e t t l e d  ad- 
m i n i s t r a t i v e l y  by t h e  AEC up t o  a  l i m i t  of  $5,000 each. C l a i m s  i n  excess 
of $5,000 w i l l  be  r e f e r r e d  through a p p r o p r i a t e  channels t o  t h e  U.S.. 
Congress f o r  l e g i s l a t i v e  a c t i o n  t o  a u t h o r i z e  payment. 

The Price-Anderson Act provides  f o r  t h e  p o s s i b l e  payment of up t o  $500 
m i l l i o n  i n  t o t a l  damages. 



PROJECT RULISON 
J o i n t  Of f i ce  of In fo rma t ion  ' 

Grand Val ley ,  CO 81635 

Telephone : 303-285-7566 FOR IMMEDIATE RELEASE 

A comprehensive b r i e f i n g  on P r o j e c t  Ru l i son  by government s c i e n t i s t s ,  
s t a t e  o f f i c i a l s ,  and r e p r e s e n t a t i v e s  of A u s t r a l  O i l  Company, I n c o r p o r a t e d ,  
is scheduled f o r  9 a . m .  Thursday (September 4) i n  Grand J u n c t i o n ,  Colorado. 

A u s t r a l  is the  i n d u s t r i a l  sponsor of t h e  40-ki loton underground d e t o n a t i o n  
which seeks  t o  de te rmine  t h e  f e a s i b i l i t y  of s t i m u l a t i n g  p r o d u c t i o n  of 
n a t u r a l  gas from low-permeabili ty fo rma t ions  . 
The s i te  of t he  8,442-foot-deep e x p l o s i o n  i s  h igh  on B a t t l e m e n t  Mes,a 40 
m i l e s  n o r t h e a s t  of Grand Junc t ion  and abou t  6  mi l e s  from t h e  s m a l l  com- 
munity of Grand Va l l ey  i n  western Colorado.  H-hour i s  s e t  f o r  3 p.m. 
Thursday. 

Speakers  a t  t he  morning b r i e f i n g  i n c l u d e .  D r .  Lee Aamodt o f  t h e  Los Alamos 
S c i e n t i f i c  Labora tory ;  D r .  Frank S tead ,  U .S . Geologica l  Survey ; D r .  John ,K .  
Emerson, Colorado S t a t e  Department of Hea l th  ; ~ o b e r t  H.  T h a l g o t t  , Atomic 
Energy Commission S i t e  Tes t  Managey; C .  W .  Le i sk ,  chairman and p r e s i d e n t  
o f  Aus t r a l ,  and Miles Reynolds, Jr . ,  p r o j e c t  engineer  f o r  A u s t r a l . .  

The s c i e n t i s t s  w i l l  d i s c u s s  nuc lea r  .phenomenology, hydrology and geology,  
and se i smic  and r a d i o l o g i c a l  s a f e t y .  . 

Reynolds w i l l  o u t l i n e  A u s t r a l ' s  o b j e c t i v e s  i n  P r o j e c t  Ru l i son .  

Between 500 and 600 g u e s t s ,  who have accep ted  i n v i t a t i o n s  t o  b e  o f f i c i a l  
o b s e r v e r s ,  w i l l  a tTend t h e  b r i e f i n g  and then  go by bus t o  t h e  o b s e r v e r s '  
s i t e ,  approximately 6.5 mi les  from s u r f a c e  ground zero  of t h e  experimen- 

-- t a l  -- g a s w e l l -  __ - - -- - - -- - - - - - - -- - - -- - - - -- - - - - pp 

At  the  obse rve r s '  s i t e ,  they w i l l  have lunch ,  h e a r  a d d i t i o n a l  s p e a k e r s ,  
and  l i s t e n  t o  a countdown f o r  t h e  d e t o n a t i o n  of t h e  n u c l e a r  d e v i c e .  

The observers  w i l l  n o t  be ab l e  t o  s e e  t h e  w e l l  s i t e ,  b u t  t h e y  w i l l  s e e  a 
huge marker b a l l o o n  f l o a t i n g  above t h e  w e l l .  They may See a pu f f  of d u s t ,  
and  they w i l l  f e e l  some ground motion. 

P r o j e c t  Rulison is a j o i n t  government-indus t r y  experiment by  A u s t r a l ,  
t h e  AEC , t h e  Department of I n t e r i o r . ,  . and  CER Geonuclear Corpora t ion ,  
a c t i n g  as Program Manager under c o n t r a c t  t o  Aus t r a l .  
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FACT SHEET--STEMMING FOR PROJECT RULI SON NUCLEAR DEVICE 

The P r o j e c t  Rulison nuclear  dev ice  rests a t  t h e  bottom of a mile  and a 
h a l f  deep d r i l l h o l e . w h i ~ h ' h a s  been stemmed--that is., b a c k f i l l e d ,  t o  con- 
t a i n  r a d i a t i o n  from t h e  detonat ion.  

To ta l  depth of emplacement hole--8,442.5 f e e t .  

Diameter of hole--15 inches.  
Ins ide  diameter o f  ho le  casing--9 3/4 inches .  

.S t e h i n g  began--1 p .m. , Friday,  August 15 .  

Stemming completed--12 : 45 p.m. , Fr iday ,  August 29. 

Stemming materials--1) "Pea gravel"  ( so -ca l l ed  from t h e  s i z e  of the  
p a r t i c l e s )  s p e c i a l l y  ' s i zed  and d r i e d  at the  AEC's 
Nevada Test  S i t e  and shipped t o  P r o j e c t  Rulison. 

2) A mixture of b e n t o n i t e  ( a  s p e c i a l  c l a y )  and sand.  

Arrangement of materials--90-foot t h i c k  l a y e r s  of pea g r a v e l  a l t e r n a t i n g  
wi th  10-fodt t h i c k  l a y e r s  of  sand-bentonite 

8 -4 
mixture.  

I .  

Stemming rate--25 f e e t  per hour a t  t h e  beginning,  inc reased  t o  100 f e e t  ' 

per hour by completion ( c o n t r o l l e d  by pour ing m a t e r i a l s  , 

i n t o  loading hopper from boxes con ta in ing  one cubic f o o t ) .  

I . ,  Tota l  volume of stemming materials--4100 c u b i c  f e e t .  

Total weight of stemming materials--approximately 165 tons.  

The Rulison emplacement hole  i s  t h e  deepes t  ever  d r i l l e d  i n  t h e  United 
S t a t e s  f o r  a nuclear  detonat ion.  I t  is  twice  as  deep as a h o l e  d r i l l e d  a t  
t h e  AEC 's Nevada T e s t  S i t e  f o r  t h e  r e c e n t ,  s u c c e s s f u l l y  contained detona- 
t i o n  of a device 30 times more powerful  than Rul ison 's .  



J O I  69 PROJECT RULISON 
J o i n t  O f f i c e  of . Information 

Grand Val ley ,  CO 81635 

I Telephone : 303-285-7'566 FOR IMMEDIATE RELEASE 

P r o j e c t  Rul ison,  postponed twice  because  of unfavorable winds,  may be 
delayed f u r t h e r  because  of weather ,  U.S..Atomic Energy Commission Test 
Manager,.Robert H .  T h a l g o t t ,  announced. 

Rul ison is a 40-kiloton. underground n u c l e a r  de tona t ion  experiment designed 
t o  test  t h e  economic and t e c h n i c a l  f e a s i b i l i t y  of f r ee ing  n a t u r a l  gas by 
f r a c t u r i n g  rock i n  which the  gas i s  t i g h t l y  t rapped.  

The p r o j e c t  was o r i g i n a l l y  scheduled f o r  3 p.m. Thursday, September .4,  and 
was postponed f o r  two consecu t ive  24-hour p e r i o d s .  It i s  now scheduled f o r  
3 p .ni. Saturday,  September 6 .  However, T h a l g o t t  s a i d ,  un less  the weather 
p r e d i c t i o n  ton igh t  i n d i c a t e s  a  b e t t e r  than 50-50 chance of favorable 
weather  Saturday,  t h e  p r o j e c t  w i l l  be postponed a t  l e a s t  48 hours to  avoid 
d e t o n a t i o n  on Sunday. 

T h a l g o t t  emphasized t h a t  weather d e l a y s  were not  unusual i n  underground 
t e s t s .  H e  r e c a l l e d  t h a t  t h e  P r o j e c t  Salmon tes t  i n  Miss i s s ipp i  i n  1964 was 
r e p e a t e d l y  postponed. Salmon was f i r e d  October 22--30 days a f t e r  the  o r i g i -  
n a l l y  scheduled d a t e  of September 22.  

The AEC simply does no t  take  chances w i t h  p u b l i c  s a f e t y ,  he  sa id .  By wai t -  
i n g  f o r ' t h e  r i g h t  wind speed and d i r e c t i o n ,  t h e  AEC can ensure t o  the maxi- 
mum e x t e n t  p o s s i b l e  t h a t  p o t e n t i a l  exposures  t o  r a d i a t i o n  would b e  t h e  
lowes t  p o s s i b l e  i n  case  of a n  a c c i d e n t a l  r e l e a s e  of r a d i o a c t i v i t y  t o  t h e  
atmosphere. 

He s t r e s s e d  t h a t  t h e  AEC does not expect  Rulison t o  vent r a d i o a c t i v i t y  t o  
- t h e  -atmosphere-because t h e  e x p l o s i v e  2 s  8,430 f e e t  underground, which i s  - 

s i x  t i m e s  deeper than  necessa ry  t o  c o n t a i n  t h e  nuclear  explosion.  None of 
t h e  underground n u c l e a r  t e s t s  conducted below 2,000 f e e t  h a s  ever vented,  
h e  s a i d .  

Even i f  t h e  weather p r e d i c t i o n  t o n i g h t  shou ld  prove favorable ,  he s a i d  the  
weather  would be reviewed a g a i n  on .Sa tu rday ,  morning. Unless the  morning 
weather  r e p o r t  confirmed the. p r e d i c t i o n s ;  t h e  detonat ion would be post- 
poned u n t i l  Monday a t  t h e '  e a r l i e s t .  H e  added t h a t  unless t h e  detonation 

. i s  postponed,  t h e  AEC ~ e s t  Manager's Advisory Panel  would review the.  
weather  con t inuous ly  throughout t h e  day and t h a t  the  detonat ion could b e  
de layed  even minutes b e f o r e  t h e  schedu led  d e t o n a t i o n  time of 3  p.m. 

. . 

The T e s t  Manager's Advisory Panel  s e r v e s  on every  underground nuclear  
d e t o n a t i o n  t e s t .  'of t h e  more than 250 announced t e s t s ,  the. panel has 
recommended delays  o r  postponements on a very  h igh  percentage of the  tests 
because  of unfavorable  weather  c o n d i t i o n s ,  h e  s a i d .  

P r o j e c t  ~ u l i s o n - i s  a j o i n t  experiment sponsored by the  Aus t ra l  ' o i l  Company, 
I n c o r p o r a t e d ,  of Houston, Texas, t h e  U.S. Atomic Energy Cornmission, and t h e  
Department of t h e  . I n t e r i o r .  

176 
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RULISON GAS EXPERIMENT CONDUCTED I N  COLORADO 

The U.S. Atomic Energy Commission d e t o n a t e d  a nuc lea r  explosive deep 
underground in w e s t e r n  Colorado t h i s  af te rnoon i n  n n a t u r a l  .gas s timu- 
l a t i o n  experiment.  

Called P r o j e c t  Rul ison,  t h e  e x p l o s i v e  was f i r e d  8,430 f e e t  beneath the  
su r face  a t  5 p.m. EDT about 40 mi les  n o r t h e a s t  of Grand Junct ion .  There 
-was no r e l e a s e  of  r a d i o a c t i v i t y .  R a d i a t i o n  and h e a l t h  s a f e t y  experts  
w i l l  ' cont inue  t o  monitor  the  exper imen ta l  a rea .  

The nuc lea r  e x p l o s i v e  had a des ign  y i e l d  of 40 k i l o t o n s  (equivalent  t o  
40,000 t o n s  of TNT). The explos ion was expected  t o  c r e a t e  an underground 
chimney of  broken rock  160 f e e t  i n  d iamete r  and about 370 f e e t  high. 

P ro jec t  Rul ison is one i n  a s e r i e s  of experiments designed t o  determine 
the  t e c h n i c a l  and economic f e a s i b i l i t y  of  enhancing the  recovery of 
na tu ra l  g a s  through the  use  o f  nuclear  exp los ions .  

It i s  t h e  second j o i n t  government-indus t r y  experiment i n  the  A X ' S  
Plowshare Program t o  develop peace fu l  u s e s  of nuc lea r  explosives.  The 
experiment is expected  t o  c o s t  about  $6.5 m i l l i o n .  



UNITED STATES 
ATOMIC ENERGY COMMISSION 
Nevada O p e r a t i o n s  Off i c e  . 
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September 19 ,  1969 

FOR IMMEDIATE RELEASE 

Pre l iminary  ground motion a n a l y s e s  from t h e  P r o j e c t  R u l i s o n  underground 
nuc lea r  de tona t ion  nea r  Grand Va l l ey ,  . Colorado ,  o n  September 10 ,  1969 , 
i n d i c a t e  t h a t  t he  explos ive  achieved  i t s  d e s i g n  y i e l d  o f  40 k i lo tons - -  
t h e  energy equ iva l en t  of 40,000 tons  o f  TNT. 

Pre l iminary  examination of ground motion i n f o r m a t i o n  . r eco rded  on  seismo- 
graphs i n d i c a t e s  t h a t  the  shock wave i n t e n s i t i e s  confo.med g e n e r a l l y  t o  
t h e  p a t t e r n s  p red ic t ed  be fo re  t h e  d e t o n a t i o n .  

Complaints of damage t o  proper ty  a s  a  r e s u l t  of t h e  d e t o n a t i o n  t o t a l e d  
. 172 on September 19 .  Of t h a t  number, 25 formal  c l a i m s  f o r  payment have  

been f i l e d  wi th  t h e  Rulison Claims O f f i c e  i n  Grand Val ley .  

Eighteen of the  25 claims have been p a i d ,  t h e  l a r g e s t .  o f  which was f o r  
$887.26 f o r  damage t o  a  conc re t e  b lock  home and a 20-f o o t  by 20-foot 
conc re t e  block garage.  Damage c o n s i s t e d  of i n t e r i o r  p l a s t e r  c r a c k s  and  
e x t e r i o r  masonry c racks .  This  i s  t h e  l a r g e s t  c l a i m  t o  d a t e . .  

Rul i son .  is the  second n a t u r a l  gas  s t i m u l a t i o n  expe r imen t  i n  t h e  AEC's 
Plowshare Program t o  develop p e a c e f u l  u s e s  f o r  n u c l e a r  e x p l o s i v e s .  It 
was sponsored j o i n t l y  by A u s t r a l  O i l  Company, I n c  . , of  Houston, Texas,  
t he  Atomic Energy Commission, and the U.S. Department of I n t e r i o r .  CER 
Geonuclear Corporat ion .of Las Vegas w a s  t h e  Program Manager f o r  A u s t r a l .  
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September 26, 1969 

FOR IMMEDIATE RELEASE 

S p e c i a l  Achievement C e r t i f i c a t e s  and cash  awards were presented by t h e  
Atomic Energy Commission t o  n ine  employees o f  the  Nevada Operations Off i c e  
f o r  t h e i r  c o n t r i b u t i o n s  t o  the  success fu l  completion of two underground 
n u c l e a r  t e s t s - - P r o j e c t s  Rulison gnd Jorum. The awards were made by NVOO 
Manager Robert E .  Miller a t  a recept ion he ld  recen t ly  a t  Caesars Palace  
i n  Las Vegas. 

Awards f o r  ou t s t and ing  performance on P r o j e c t  Rulison, a Plowshare exper i -  
ment which took p lace  September 10 near  Grand Valley, Colorado, went t o  
Robert H. T h a l g o t t ,  T e s t  Manager; James B .  Co t te r ,  P ro jec t  Engineer, 
Engineering Divis ion;  Frank D. Cluff ,  S a f e t y  Of f ice r ,  Off ice  of t h e  T e s t  
Manager; Thomas 0 .  Fleming, Chief Counsel; Eugene H.' Freeman, Planning 
Analyst  , Plans  Div i s ion  ; Richard A .  Johnson,  General Engineer, E f f e c t s  
Evaluat ion Divis ion;  David F. Mil ler ,  Information Off icer ,  Of f i ce  of P u b l i c  
A f f a i r s ;  and P a u l  J. Mudra, Chief, Off-Si te  Operations Branch, Operat ions 
Divis ion.  

The ,award f o r  o u t s t a n d i n g  perfo-nce on' a n  underground nuclear t e s t  c a l l e d  
Jorum, which took p l a c e  a t  the  Nevada Tes t  S i t e  on September 16,  went t o  
~ i l i i a m  W .  A l l a i r e ,  Deputy Test  Minager . 



UNITED STATES 
ATOMIC ENERGY COMMISSION 
Nevada Operat ' ions -Of f i ce  ' 

Post  O f f i c e  Box .14100 
L a s  Vegas , NV 89114 

I 

October  1, 1969 

O f f i c e  of P u b l i c  A f f a i r s  
2753 South  Highland , 

Telephone : 734-3851 

(NOTE TO EDITORS AND CORRESPONDENTS : The fol lowing i n f o r m a t i o n  was r e l e a s g d  
by A u s t r a l  O i l  Company,' ~ n c o r ~ o r a t e d  , i n  Denver, Colorado,  and Houston,  
Texas ,  on Tuesday, September 30,  1969 .) 

c o n t i n u o u s  pos t s h o t  o b s e r v a t i o n s  made a t  t he  s u r f  ace  of t h e  R u l i s o n  emplace- 
ment h o l e  i n d i c a t e  t h a t  t h e  .40-ki lot 'on n u c l e a r  exp los ive  s u c c e s s f u l l y  
d e t o n a t e d  8,430 f e e t  below t h e  s u r f a c e  o n  September 10 ,  n e a r  Grand V a l l e y ,  
Colorado,  h a s  r e l e a s e d . n a t u r a 1  gas from t h e  t i g h t  Mesaverde fo rma t ion .  

A s h u t - i n  p r e s s u r e  of 1,850 pounds p e r  s q u a r e  inch  gauge ( p s i g )  was obse rved  
a t  t h e  w e l l h e a d  on September 29, and ,  a s  expected,  such p r e s s u r e  c o n t i n u e s  
t o  increase s lowly .  Wellhead p r e s s u r e  d a t a  have been under  con t inuous  ob- 
s e r v a t i o n  s i n c e  de tona t ion .  It is  e s t i m a t e d  t h a t  t h i s  s h u t - i n  p r e s s u r e  w i l l  
r e a c h  approximate ly  2,400 p s i g  by t h e  t i m e  t h e  r e e n t r y  o p e r a t i o n s  a r e  com- 

,J. 

menced, now planned f o r  March, 1970. No f l a r i n g  of t h e  g a s  w i l l  t ake  p l a c e  
f o r  a t  least s i x  months a f t e r  t h e  d e t o n a t i o n .  

The gas  is comple te ly  conta ined  by t h e  s p e c i a l l y  des igned  wel lhead  equip-  
ment which as been t e s t e d  i n  acco rdance  w i t h  t h e  American Pe t ro leum I n s t i -  
t u t ' e  (API) s t a n d a r d s  t o  a  p r e s s u r e  of 6,000 ps ig .  

Eng inee r s  connected wi th  the  p r o j e c t  a r e  encouraged by t h e  p r e s s u r e  d a t a  
which is a n  i n d i c a t i o n  t h a t  t h e  n u c l e a r  explos ion  has  s t i m u l a t e d  t h e  gas 
r e s e r v o i r .  These obse rva t ions  i n  t hemse lves  a r e  n o t  proof  of s u c c e s s .  - - - - - - -- - - - --- - - - - - - - - 
Many months of product ion t e s t i n g  w i l l  b e  r equ i r ed  t o  d e t e r m i n i t l i e - t o t a l - - .  
s u c c e s s  o f  t h e  p r o j e c t .  

P r o j e c t  R u l i s o n  was t h e  second underground de tona t ion  o f  a n u c l e a r  explo-  
s i v e  i n  a gas  r e s e r v o i r  and is  t h e  d e e p e s t  such d e t o n a t i o n  t o  d a t e .  This' 
eXperiment w a s  j o i n t l y  sponsored by A u s t r a l  O i l  Company, I n c o r p o r a t e d ,  o f  
Houston,  t h e  Atomic Energy Commission, and  t h e  Department of t h e  I n t e r i o r .  
~ E ~ ~ e o n u c l a e r  Corporat ion a c t e d  a s  Program Manager. 



UNITED STATES 
ATOMIC ENERGY COMMISSION 
Nevada Opera t ions  O f f i c e  

P o s t  O f f i c e  Box 14100 
Las. Vegas, NV 89114 

Of f i ce  of Pub l i c  A f f a i r s  
2753 South Highland 
Telephone : 734-3831 

Oc tobe r  28, 1969 

FOR IMMEDIATE RELEASE 

The P r o j e c t  Rul i son  Damage C l a i m s  Off i c e  at 143 West F i r s t  S t r e e t ,  i n  
Grand Val ley ,  Colorado,  w i l l  c l o s e  a t  5 p.m. F r iday ,  November 1 4 ,  1969. 
Claims f o r  damige r e s u l t i n g  from the  P r o j e c t  Rul i son  underground nuc lea r  
de tona t ion  a f t e r  t h a t  d a t e  w i l l  b e  p r o c e s s e d  by t h e  Genera l  Adjustment 
Bureau, 1010 North F i f t h  S t r e e t  , Grand J u n c t i o n ,  Colorado  81501, te lephone 
242-6771. N .  A .  Radice  of t h e  GAB w i l l  b e  i n  charge  of t h e  Ru l i son  claim?. 

The Claims O f f i c e  opened i n  Grand Va l l ey  on September 11, one  day a f t e r  t h e  
40-kiloton underground n u c l e a r  d e t o n a t i o n  experiment .  R u l i s o n  i s  designed 
t o  t e s t  t h e  t e c h n i c a l  and economic f e a s i b i l i t y  of i n c r e a s i n g  n a t u r a l  gas 
product ion by f r a c t u r i n g  t h e  r o c k  i n  which the  g a s  i s  t i g h t l y  t rapped .  

Complaints of damage t o  p r o p e r t y  as  a r e s u l t  o f  t h e  d e t o n a t i o n  t o t a l e d  
336 a s  'of October 24. Of t h a t  number, 214 formal  claims f o r  payment have 
been f i l e d  wi th  t h e  C l a i m s  O f f i c e .  One hundred e i g h t y - f o u r  o f  t h e  214 
claims have been pa id  f o r  a t o t a l  of $37,694.02. The l a r g e s t  c l a im  was 
$28,100 f o r  damage t o  t h e  Busk-Ivanhoe Tunnel  owned by t h e  High Line Canal 
Company. The c l a i m  is b e i n g  i n v e s t i g a t e d  . 
Types of proper ty  and t h e  number of c l a i m s  f o r  damage t o  each  type  a s  of 
October 24 were: chimneys, 95; p l a s t e r  c r a c k s ,  129;  c r acked  w e l l s  o r  c i s -  
t e r n s ,  25; e x t e r i o r  w a l l s ,  46; f o u n d a t i o n s ,  54; household  items, 12;  and I -  .miscellaneous p r o p e r t y ,  88. Of t h e  336 compla in ts  o r  c l a i m s ,  108  were f o r  
damage t o  more t h a n  one  t y p e  of p r o p e r t y .  

Af t e r  i n v e s t i g a t i o n s  b y  c l a ims  a d j u s t e r s ,  54 compla inants  have  been 
advised t h a t  t h e i r  c l a ims  of damage were  n o t  a t t r i b u t a b l e  t o  Rulison.  



UNITED STATES 
ATOMIC ENERGY COMMISSION 
Nevada Opera t ions  O f f i c e  

P o s t  O f f i c e  Box 14100 
Las  Vegas , NV 89114 

November 24, 1969 

O f f i c e  of P u b l i c  A f f a i r s  
2753 South Highland - 
Telephone : 734-3851 FOR IMMEDIATE RELEASE 

Three a d d i t i o n a l  documents w i l l  b e  added . i n  t h e  n e a r  f u t u r e  t o  t h e  P r o j e c t  
Rulison s c i e n t i f i c  and t e c h n i c a l  r e p o r t s  f i l e s  e s t a b l i s h e d  f o r . p u b l i c  use  
i n  t h r e e  wes t e rn  c i t i e s .  The documents a r e :  " R a d i o a c t i v i t y  i n  t he  Hydro- ' 

l o g i c  Environment--Pro j e c t  Rul i son  F i n a l  Pre-Shot  Report"  ; '"Project Rulison 
Planning D i r e c t i v e " ;  and P r o j e c t  R u l i s o n  D e f i n i t i o n  P l a n .  " 

The P r o j e c t  Ru l i son  open f i l e s  were  e s t a b l i s h e d  i n  September 1969, i n  
Denver, Las Vegas, and B a r t l e s v i l l e ,  Oklahoma. The f i l e s  a r e  l o c a t e d  a t :  

Un ive r s i t y  of Nevada, Las Vegas Contac t  A l i c e  Brown o r  E. Curley 
At tn  : L i b r a r y  Document S e c t i o n  A r e a  Code ,702 ,  736-6111, Ext. 279 
4505 Maryland Parkway 
Las Vegas, NV 89109 I 

U.S. Bureau o f  Nines Con tac t  Sam Sheppard 
- O f f i c e  of Minera l  Resource   valuation Area Code 303, ,233-3611, Ext. 6521 

Attn:  Open F i l e  . 

Lib ra ry ,  Bu i ld ing  20 
Denver F e d e r a l  Cen te r  . 
Denver, CO 80225 

U.S. Bureau o f  Mines . Contac t  V. V. Hutchison 
B a r t l e s v i l l e  Pe t ro l eum Research C e n t e r  Area Code 918,  336-2400, Ext .  228 
At tn :  Open F i l e  

. -  . -  
~ l l r g i n i a -  and CUdahy S t r e e t s  - -  

- -- - -- - - . - - - -. 

B a r t l e s v i l l e  , OK 74003 

I n  a d d i t i o n  t o  t h e  t h r e e  a d d i t i o n a l  documents,  a l l  R u l i s o n  f i n a l  r e p o r t s  
w i l l  b e  p l aced  i n  t h e  f i l e s .  Each f i l e  l o c a t i o n  h a s  a l i s t i n g  of t h e  

I - Rulison f i n a l  r e p o r t s  i n d i c a t i n g  t h e  t i t l e ,  a u t h o r ,  and  approximate d a t e  
t h e  r e p o r t s  are scheduled  t o  be  made a v a i l a b l e .  

Copies of t h e  w e l l  l o g s  made d u r i n g  t h e  R u l i s o n  e x p l o r a t o r y  ho le  and 
emplacement h o l e  d r i l l i n g  may b e  pu rchased  from: B i r d w e l l ,  Div is ion  of 

. Seismograph S e r v i c e  Corporati0.n , P o s t  Of £ i c e  Box 1590,  T u l s a ,  Oklahoma 
74102; o r  Rocky Mountain W e l l  Log S e r v i c e  Company, 1753  Champa S t r e e t ,  
Denver, co lo rado  80202. 

A list of documents now i n  the  R u l i s o n  f i l e s  is  a t t a c h e d .  



PNE-R-1 " P r o j e c t  Ru l i son , "  NVP-2, J O I  . 
PNE-R-2 "Geology and Hydrology of  t h e  P,roj  e c t  Rul i son  Exp lo ra to ry  Ho le ,  

G a r f i e l d  County, Colorado ,  "' (USGS-474-16) A p r i l  4 ,  1969.  

PNE-R-3 "Pre-even t Bioenvironmen t a l  S a f e t y  Survey and Evaluat ion--  
P r o j e c t  R u l i s o n , "  (BMI) May 23 ,  1969.  

PNE-R-4 " E f f e c t s  E v a l u a t i o n  f o r  P r o j e c t  ~ u l i s o n , "  NVO-43. 

PNE-R-5 " P r e d i c t i o n s  of Se i smic  Motion and  Close-In E f f e c t s  ," 
NVO-1163-180, (ERC) . 

PNE-R-6 "Records of S e l e c t e d  Wel ls  and  S p r i n g s  i n  t h e  Rul i son  P r o j e c t  
A r e a ,  G a r f i e l d  and Mesa C o u n t i e s ,  Colorado,"  (USGS-474-40). 

PNE-R-8 I n s p e c t i o n  Repor t ,  " ~ m ~ l a c e m e n t  and Cementing o f  Hole 25-95A 
(Emplacement Hole) Hayward W e l l  i n  G a r f i e l d  County, Colorado ," 
(F&S) . 



UNITED STATES 
ATOMIC ENERGY COMMISSION 
Nevada Operat  i o n s  Off ice  

Post  O f f i c e  Box 14100 
Las Vegas , NV 89114 

' O f f i c e  of  P u b l i c  A f f a i r s  
2753 South Highland 
Telephone:  734-3851 . 

A p r i l  1, 1970 . 

FOR IMMEDIATE RELEASE 

Major p r e p a r a t i o n s  f o r  r e e n t r y  o p e r a t i o n s  a t  P r o j e c t  Rul ison,  six m i l e s  
s o u t h  of Grand v a l l e y , '  Colorado, s t a r t e d  today ,  A p r i l  1. P a r t i c i p a n t s  i n  
t h e  Rul ison p r o j e c t  a r e  t h e  A u s t r a l  O i l  Co., I n c . ,  t h e  U.S. Atomic Energy 
Commission, and t h e  Bureau of Mines o f  t h e  U . S .  Department of t h e  I n t e r i o r .  
D r i l l i n g  is scheduled t o  begin A p r i l  15 ,  w i t h  r e e n t r y  i n t o  the explos ion-  
induced chimney expected about mid-June. 

The 40-kiloton n u c l e a r  d e t o n a t i o n  f o r  P r o j e c t  Rulison took p lace  8,425 
f e e t  below t h e  , s u r f a c e  of  t h e  s i t e  o n  September 10 ,  1969, and formed t h e  
r u b b l e - f i l l e d '  chimney i n  t h e  Mesaverde gas-bearing sands tone  f o r p a t i o n .  
The experiment i s  t o  s t u d y  the  f e a s i b i l i t y  of using .a n u c l e a r  exp los ion  
t o  f r e e  l a r g e  q u a n t i t i e s  of n a t u r a l  gas t r a p p e d  i n  t h e  format ion .  

The s c h e d u l e  f o r  t h e  r e e n t r y  program was agreed t o  by t h e  p r o j e c t  p a r t i -  
L... 

c i p a n t s  fo l lowing  a  r u l i n g  by Chief Judge Alf red  A. Ar ra j  of t h e  Colorado 
F e d e r a l  D i s t r i c t  Court on l a w s u i t s  c h a l l e n g i n g  the  Rul ison o p e r a t i o n s .  
Judge A r r a j  denied i n j u n c t i o n  r e q u e s t s  which sought t o  p reven t  f l a r i n g  
o r  burn ing  of t h e  n a t u r a l  gas r e l e a s e d  from t h e  c a v i t y .  The f l a r i n g  w i l l  
d i s p o s e  of gas flowed from the  w e l l  t o  measure the  q u a n t i t y  of gas pro- 
duced and t o  s tudy t h e  q u a l i t y  o f  t h e  g a s ,  i n c l u d i n g  r a d i o a c t i v i t y .  

I n  denying t h e  i n j u n c t i o n  r e q u e s t s ,  t h e  D i s t r i c t  Court found t h a t  t h e  
proposed f l a r i n g  of  gas from t h e  Rul i son  chimney has  no t  been shown t o  

- .- . . . -p.rese_n_t a d a n g e r  t o  l i f e  , - _ h e a l t h ,  . - . - o r  . p r o p e r t y  -. -- - - of . t he  p l a i n t i f f s  , o r  any 
o t h e r s  s i m i l a r l y  s i t u a t e d .  The c o u r t  a l s o   held t h a t  it woul-d-retai5.-- - ~ 

--.- -- 

j u r i s i d c t i o n  o,ver t h e  l i ' t i g a t i o n  d u r i n g  t h e  f l a r i n g  p e r i o d .  

Chimney e n t r y  w i l l  be  through t h e  s i t e  . e v a l u a t i o n  w e l l ,  which i s  about  
300 f e e t  away from t h e  emplacement h o l e .  P l a n s  a r e  t o  r e d r i l l  t he  e n t r y  
h o l e  t o  6 ,500  f e e t ,  .and then a n g l e  d r i l l  t o  t h e  chimney which i s  expected  . . 

' t o  b e  r eached  a t  .about  8,000 f e e t .  

A f t e r  t h e  chimney i s  p e n e t r a t e d  and t h e  p roduc t ion  t e s t i n g  and' r a d i a t i o n  
m o n i t o r i n g  equipment a r e  checked, a  comprehensive gas t e s t i n g  program of  
t h e  nuc lea r - s t imula ted  r e s e r v o i r  i s  planned d u r i n g  an e i g h t -  t o  twelve- 
month p e r i o d .  Gas from t h e  w e l l  w i l l  be  flowed i n t e r m i t t e n t l y  and only  
when necessa ry  ' f o r  the  d e s i r e d  t e s t i n g .  Atomic Energy Commission and Los 
Alamos S c i e n t i f i c  Laboratory s c i e n t i s t s  w i l l  d i r e c t  continuous monitor- 
i n g  of  t h e  gas f o r  r a d i o a c t i v i t y  a s  i t  i s  produced and burned.  The AEC 
is r e s p o n s i b l e  f o r  r a d i o l o g i c a l  s a f e t y .  P roduc t ion  t e s t i n g  of t h e  w e l l  
w i l l  b e  under  t h e  d i r e c t i o n  of t h e  Bureau of Mines and CER Geonuclear 
Corp . , p r o j e c t  manager f o r  A u s t r a l  . 



a 

I n  p r e p a r i n g  f o r  t h e  r e e n t r y  o p e r a t i o n ,  U.S. P u b l i c  H e a l t h  Service crews 
w i l l  b e  i n  t h e  a r e a  t o  t a k e  background r a d i a t i o n  measurements and t o  
l o c a t e  s e v e r a l  s i tes  f o r  i n s t a l l a t i o n  of r a d i a t i o n  sampl ing  equipment. 
E b e r l i n e  Ins t rup len t  Corpora t ion  w i l l  i n s t a l l  o n - s i t e  r a d i a t i o n  moni tor ing  
equipment.  A u s t r a l  w i l l  p r e p a r e  t h e  d r i l l i n g  s i t e  f o r  t h e  r i g .  



UNITED STATES A p r i l  29, 1970 
ATOMIC ENERGY COMMISSION 
Nevada O p e r a t i o n s  O f f i c e  

P o s t  O f f i c e  B o x  14100 
Las Vegas , NV 89 114 

Of f i ce  of P u b l i c  A f f a i r s  
,2753 South Highland 
Telephone : 734-3851 FOR IMMEDIATE RELEASE 

P r o j e c t  Rul i son  p e r s o n n e l  w i l l  b r i e f  Western S lope  c i v i c  l e a d e r s  who h a v e  
been i n v i t e d  t o  a mee t ing  on P r o j e c t  R u l i s o n  and a v i s i t  t o  t h e  p r , o j e c t  
s i t e  by Grand V a l l e y  Mayor Ruth K e i s l e r  on b e h a l f  o f  h e r  c i t y  c o u n c i l .  
The b r i e f i n g  w i l l  b e  a t  1 :45 p.m. Wednesday, May 6 ,  i n  t h e  Grand Va l l ey  
School.  

Speakers w i l l  b e  Robert  H .  T h a l g o t t  , T e s t  Manager f o r  t h e  Atomic ~ n e r g ~  
Commission's Nevada Opera t ions  Off i c e  ; ' W i l l  Frank, s e n i o r  V ice  P r e s i d e n t  
f o r  A u s t r a l  O i l  Company, I n c .  ; and D r .  John Emerson of t h e  c o l o r a d o  D e -  
partment of P u b l i c  H e a l t h .  T h a l g o t t  w i l l  t a l k  on t h e  s a f e t y  p r e c a u t i o n s  
t o  be t aken  d u r i n g  d r i l l i n g  i n t o  t h e  R u l i s o n  n a t u r a l .  gas fo rma t ion  and 
dur ing  t h e  n a t u r a l  g a s  p r o d u c t i o n  t e s t i n g  program, which c a l l s  f o r  bu rn ing  
t h e  produced gas from a  f l a r e  s t a c k  a t  t h e  s i t e .  Frank w i l l  t a l k  about  
t he  d r i l l i n g  program and A u s t r a l  O i l  Company's p l a n s .  D r .  E m e r s o n ' w i l l  
review t h e  Colorado H e a l t h  Department 's a c t i v i t i e s  i n  c o n n e c t i o n  w i t h  t h e  >LS 

p r o j e c t .  

I n v i t e d  t o  a t t e n d  t h e  b r i e f i n g  and  s i t e  t o u r ,  which w i l l  t a k e  p l a c e  a f t e r  
t h e  b r i e f i n g ,  a r e :  S t a t e  R e p r e s e n t a t i v e s  T. John Baer, Jr . ,  C h a r l e s  E. 
McCormick, and John D .  Vanderhoof ; t h e  mayors and c i t y  c o u n c i l s  o f  R i f l e ,  
DeBeque, C o l l b r a n ,  S i l t ,  and Mesa; t h e  mayors and o n e  counci lman each 
from Aspen, Carbondale ,  Grand J u n c t i o n ,  Glenwood S p r i n g s  , Meeker, New 
C a s t l e ,  Rangely, P a l i s a d e ,  and B a s a l t  ; and t h e  c o m i s s i o n e r s  from Mesa and 
Gar f i e ld  C o u n t i e s .  

-- - - - . - - - -- - - - - - -- - - -- - -- - - - - - - -- - -- - - - -- -- - -- - - - - - - - - 

Tha lgo t t ,  Frank,  and Emerson a l s o  w i l l  d i s c u s s  t h e  same s u b j e c t s  a t  a  
pub l i c  meet ing  f o r  p e r s o n s  l i v i n g  i n  t h e  Ru l i son  a r e a  on  Thursday,  May 7 ,  
a t  8:00 p.m. a t  t h e  Grand Va l l ey  School .  



UNITED STATES 
ATOM1 C ENERGY COMMISSION 
Nevada Opera t ions  O f f i c e  

P o s t  O f f i c e  Box 14100 
Las Vegas , NV 89114 

May 6 ,  1970 

O f f i c e  of P u b l i c  A f f a i r s  
2753  South Highland 
Telephone  : 734-3851 

NOTE TO EDITORS AND CORRESPONDENTS:,  he f o l l o w i n g  is a  p r o g r e s s  r e p o r t  on 
P r o j e c t  Ru l i son .  These r e p o r t s  w i l l  b e  i s s u e d  p e r i o d i c a l l y  a s  notewor thy  
changes  t a k e  p lace  i n  t h e  r e e n t r y  d r i l l i n g  program and t h e  n a t u r a l  g a s  
p r o d u c t i o n  t e s t i n g  program t h a t  w i l l  f o l l o w  d r i l l i n g .  

D r i l l i n g  of  cement from t h e  e x p l o r a t o r y  h o l e  c a s i n g  a t  t h e  p r o j e c t  R u l i s o n  
s i t e  n e a r  Grand Va l l ey ,  Colorado ,  had reached  6,520 f e e t  as of noon, 
Tuesday ,  May 5,  1970. Opera t ions  were unde r  way t o  m i l l  o u t  t h e  c a s i n g  
liner and m i l l i n g  was con inu ing  a t  about  5,870 f e e t .  D r i l l i n g  t o  p e n e t r a t e  
t h e  zone  of  broken r o c k  (chimney) i n  t h e  n a t u r a l  g a s  format ion  f r a c t u r e d  
by  a  n u c l e a r  exp los ion  s t a r t e d  on A p r i l  28. 

N e i t h e r  n a t u r a l  gas p r e s s u r e  n o r  r a d i o a c t i v i t y  had been encountered  as of 
Tuesday ,  a l t hough  b o t h  a r e  expec ted  when t h e  d r i l l i n g  r eaches  t h e  chimney 

."L 
a r e a  a t  abou t  8,000 f e e t .  P r o j e c t  e n g i n e e r s  e x p e c t  d r i l l i n g  t o  b e  com- 
p l e t e d  l a t e  i n  June.  Then, a f t e r  sampl ing  and a n a l y s i s  of t he  n a t u r a l  gas  

1 w i t h  h i g h l y  s e n s i t i v e  r a d i a t i o n ' d e t e c t i o n  i n s t r u m e n t s ,  p roduc t ion  t e s t i n g  
w i l l  b e g i n .  

I 

I The g a s  produced d u r i n g  t h e  p r o d u c t i o n  t e s t i n g  w i l l  be monitored c o n s t a n t l y  
f o r  r a d i o a c t i v i t y .  I n  conformance w i t h  t h e  Atomic Energy Commission and 
F e d e r a l  R a d i a t i o n  Counc i l  s t a n d a r d s ,  t h e  g a s ,  a s  it i s  produced,  w i l l  b e  
f l a r e d  (burned) f rom a  s t a c k  a t  t h e  Ru l i son  s i te .  

R u l i s o n  is a  j o i n t  government- industry p r o j e c t  t o  de t e rmine  t h e  t e c h n i c a l  
and economic f e a s i b i l i t y  of  s t i m u l a t i n g  n a t u r a l  gas  p roduc t ion  by n u c l e a r  
f r a c t u r i n g  of rock f o r m a t i o n s  t h a t  canno t  o t h e r w i s e  b e  produced.  The pro- 
j e c t  p a r t i c i p a n t s  are A u s t r a l  O i l  Company, I n c .  , Houston;  t h e  A t o m i c  
Energy Commission; and t h e  Department of t h e  ~ n t e r i o r ' s  Bureau of Mines. 



UNITED STATES May 28,  1970 
ATOMIC ENERGY COMMISSION 
Nevada Opera t ions  O f f i c e  

Pos t  O f f i c e  Box 14100 
Las vegas  , NV 89114 

O f f i c e  o f  P u b l i c  A f f a i r s  
2753 South  Highland  
Telephone:  734-3851 

A s  a s e r v i c e  t o  t h e  p u b l i c ,  t h e  Nevada O p e r a t i o n s  o f f i c e  of t he  U.S. Atomic 
Energy Commission has p laced  documents r e l a t i n g  t o  P r o j e c t  Rulison i n  t h e  
s c h o o l  l i b r a r i e s  a t  Grand Va l l ey  and DeBeque, and t h e  l i b r a r y  i n  t he  Cedar- 
edge  C i t y  H a l l .  

. . 

The documents i n c l u d e  t h e  complete  t r a n s c r i p t  of t h e  ~ u l i s ' o n  t r i a l ,  which 
t o o k  p l a c e  i n ,  t h e  U.S. D i s t r i c t  Court i n  Denver i n  J a n u a r y ,  1970, w i th  t h e  
e x c e p t i o n  of t h e  suppor t ing  documents i n t r o d u c e d  a s  e v i d e n c e  by both s i d e s .  

O the r  documents p l aced  i n  t h e  l i b r a r i e s  a r e :  t he  c o u r t  d e c i s i o n  by Denver 
U .  S  . D i s t r i c t  Court  Chief Judge A l f r e d  A. A r r a j  , n o n t e c h n i c a l  b.ooklet 
c a l l e d  " P r o j e c t  Ru l i son ,  I '  t h e  "Proj  e c t  R u l i s o n  Pos t -Shot  P l a n s  and Evalua- 
t i .onsYf '  "Reports Cur ren t ly  A v a i l a b l e  i n  'p lowshare Open, F i l e , "  and a  f u l l  
set of a s e r i e s  o f  book le t s  c a l l e d .  "Unders tanding  t h e  Atom. " 

With t h e  e x c e p t i o n  of t h e  t r i a l  t r a n s c r i p t ,  which c o n s i s t s  o f  e igh t  volumes,  
a l l  t h e  documents may b e  checked o u t  of t h e  l i b r a r y  a t  t h e ,  d i s c r e t i o n  of 

' t h e  l i b r a r i a n .  The t r i a l  t r a n s c r i p t  w i l l  be . t r e a t e d  a s  a r e f e r e n c e  work and 
may b e  r e a d  o n l y  i n  t h e  l i b r a r y .  The t r i a l  t r a n s c r i p t  and c o u r t  d e c i s i o n  a r e  
p r e s e n t l y  a v a i l a b l e  t o  i n t e r e s t e d  p e r s o n s  a t  t h e  U.S. D i s t r i c t  Court i n  
Denver where t h e y  a r e .  a  m a t t e r  of p u b l i c  r e c o r d  and  may b e  purchased from 
t h e  - c o u r t  c l e r k .  

Documents l i s t e d  i n  "Reports C u r r e n t l y  A v a i l a b l e  i n  Plowshare Open F i l e  ," 
- -- 

w l i i  ch-iniluie-s-many Kigh l yt-echni-cal-r-epoTtts,- may -FeepTrTKaSGe d  f r  6 i F t  
- 

C l e a r i n g  House f o r  Fede ra l  S c i e n t i f i c  a n d  T e c h n i c a l  I n f o r m a t i o n ,  Na t iona l  
Bureau o f  S t a n d a r d s  , U. S  . Department of  Commerce, S p r i n g f i e l d ,  V i r g i n i a  
22151. R e p o r t s  a v a i l a b l e  from t h e  C l e a r i n g  House i n c l u d e  " P r o j e c t  Rul i son"  
and " P r o j e c t  Rul i son  Pos t-Shot P l a n s  and  E v a l u a t i o n s .  " The Rulison t r ia l  
d e c i s i o n  w i l l  b e  a v a i l a b l e  soon  from t h e  C l e a r i n g  House. 

Up t o  t h r e e  d i f f e r e n t  b o o k l e t s  i n  t h e  "Unders tanding  t h e  Atom" s e r i e s  may 
. . b e  o r d e r e d  w i t h o u t  charge  from t h e  USAEC, P o s t  O f f i c e  Box 6 2 ,  Oak Ridge,  

Tennessee  37830. 
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NV- 70- UNITED STATES 

ATOMIC ENERGY COMMISSION 
Nevada Opera t ions  Of f i ce  

Post  O f f i c e  Box 14100 
Las Vegas , NV 89 114 

June 1 2 ,  1970 

O f f i c e  of P u b l i c  A f f a i r s  
2753  South Highland 
Telephone : ,734-3851 FOR IMMEDIATE RELEASE 

D r i l l i n g  a t  t h e  P r o j e c t  Rul i son  s i t e  n e a r  Grand Va l l ey ,  Colorado,  has  
reached a  dep th  of 7,159 f e e t  as of  noon Thursday, June  11, 1970.  Pene- 
t r a t i o n  of t h e  chimney ( t h e  zone  o f  broken rock c r e a t e d  i n  a  n a t u r a l  gas  
format ion  by a 40-k i lo ton  n u c l e a r  de tona t ion  i n  September 1969) is ex- 
pec t ed  a t  about  8,000 f e e t .  P e n e t r a t i o n  i s  expected t o  t a k e  p l a c e  l a t e  
i n  June o r  e a r l y  J u l y .  

D r i l l i n g  is  t a k i n g  p l a c e  i n  t h e  p r o j e c t ' s  exp lo ra to ry  h o l e  some 300 f e e t  
s o u t h e a s t  from t h e  h o l e  t h a t  was used  t o  ernplace t h e  n u c l e a r  e x p l o s i v e  
i n  t h e  gas-bearing rock  about 8 ,400  f e e t  underground. Angle d r i l l i n g  t o  
c r o s s  t h e  l a t e r a l  d i s t a n c e  t o  t h e  c h i w e y  began a t  a d e p t h  o f  6 ,468 f e e t  
a f t e r  a 5.5-inch c a s i n g  l i n e r  was m i l l e d  from t h e  e x p l o r a t o r y  h o l e .  When 
d r i l l i n g  r eaches  7,600 f e e t ,  a  new cas ing  l i n e r  w i l l  b e  cemented i n  p l a c e  
from about 6,000 t o  7,600 f e e t .  

Product ion  t e s t i n g  of gas l i b e r a t e d  from t h e  f r a c t u r e d  rock i s  expec ted  
t o  begin  a f t e r  t h e  c h i w e y  i s  encountered  and gas samples  a r e  ana lyzed  
f o r  r a d i o a c t i v i t y .  P l a n s  c a l l  f o r  t h e  gas t o  be f l a r e d  (burned)  from a 
s t a c k  a t  t h e  Rulison s i t e  once p roduc t ion  t e s t i n g  b e g i n s .  The gas  w i l l  
b e  monitored a s  i t  i s  produced by h i g h l y  s e n s i t i v e  r a d i a t i o n  d e t e c t i o n  
in s t rumen t s  t o  a s s u r e  conformance w i t h  Atomic Energy Commission h e a l t h  
and s a f e t y  s t a n d a r d s ,  which are t h e  same a s  those  set by t h e  F e d e r a l  
Rad ia t ion  Counci l .  

I 
P r o j e c t  Rul i son  is a  j o i n t  expe r imen t  of t he  AEC, A u s t r a l  O i l  Company, 
I n c . ,  of Houston, and t h e  Department  of t h e  l n t e r i o r l s  Bureau of Mines t o  
de t e rmine  the '  t e c h n i c a l  and economic f e a s i b i l i t y  o f  s t i m u l a t i n g  n a t u r a l  
g a s  product i o n ,  

P 



NV-70-76 UNITED STATES J u l y  29, 1970 
ATOMIC ENERGY COMMISSION 
Nevada Opera t ions  O f f i c e  

P o s t  O f f i c e  Box 14100 
Las Vegas , NV 89114 

O f f i c e  o f  P u b l i c  A f f a i r s  
2753 Sou th  Highland  . 

Te lephone :  734-3851 

(NOTE: The f o l l o w i n g  was i s s u e d  i n  Grand J u n c t i o n ,  Colorado,  on J u l y  28.) 

D r i l l i n g  a t  P r o j e c t  R u l i s o n ,  n e a r  Grand Va l l ey ,  Colorado ,  p e n e t r a t e d  a 
zone  o f  f r a c t u r e d  r o c k  a t  a d r i l l s t r i n g  depth  o f  8 ,270 f e e t  (8,152 f e e t  
v e r t i c a l )  which r e s u l t e d  i n  a  c o n t i n u i n g  l o s s  o f  d r i l l i n g  mud t o  the 
f o r m a t i o n .  T h i s  d e p t h  i s  about  280 f e e t  above t h e  o r i g i n a l  d e t o n a t i o n  
d e p t h  o f  8 ,431  f e e t .  D r i l l i n g  was cont inued i n t o  t h e  f r a c t u r e d  zone t o  
a s s u r e  an  a d e q u a t e  f l ow of gas from t h e  ' c h i m e y  a r e a ,  and w a s  stopped a t  
a d r i l l s t r i n g  d e p t h  o f  8 ,354 f e e t  (8,236 v e r t i c a l ) .  Two bubbles  of nat'- 
u r a l  g a s  were obse rved  a t  t h e  s u r f a c e ,  one of which con ta ined  a  sma l l  
amount of  r a d i o a c t i v i t y  t h a t  pu l sed  t h e  meter  t o  a  r a t e  of one-tenth of  
a  m i l l i r o e n t g e n  p e r  hour  a t  t h e  wellhead.  

Dur ing  t h e  n e x t  s i x  d a y s ,  p e r s o n n e l  a t  t h e  s i t e  a r e  expec ted  t o  emplace I .I ,- I 

t h r e e  and  one-ha l f - inch  d i a m e t e r  product ion  t u b i n g  i n  t h e  d r i l l h o l e ,  I 

wbich h a s  been  l i n e d  w i t h  s t e e l  cas ing  t o  7,600 f e e t ,  i n s t a l l  a  s e a l  I 

( p r o d u c t i o n  p a c k e r )  between t h e  cas ing  and t h e  t u b i n g  a t  abou t  7,500 ! 
f e e t ,  and  i n s t a l l  c o n t r o l  v a l v e s  ( c a l l e d  a  Chr is tmas  Tree) a t  the  t o p  of i 

t h e  we l lhead .  The d r i l l i n g  equipment i s  expec ted  t o  b e  removed dur ing  
t h e  subsequen t  four -day  p e r i o d .  I 
F i n a l  p r e p a r a t i o n s  f o r  n a i u r a l  gas  product ion  t e s t i n g  of t h e  w e l l  w i l l  
b e  made d u r i n g  t h e  n e x t  ten-day pe r iod .  P r e p a r a t i o n s  i n c l u d e  i n s t a l l a t i o n  
of  a  t h ree -phase  s e p a r a t o r  (which removes w a t e r  and hydrocarbon conden- 

- - - -  - - s a t e s  comparable-to--low-grade-gasoline-from-the- n a t u r a l -  gas)- and-compl-ete- 

s a f e t y  and f u n c t i o n a l  checks of t h e  gas flow sys t em and r a d i a t i o n  moni- 
t o r i n g  sys t ems .  

The n e x t  phase  w i l l  c o n s i s t  of c o n t r o l l e d  f l a r i n g  of  gas under  va ry ing  
w e a t h e r  c o n d i t i o n s  t o  e s t a b l i s h  environmental  c o n t r o l  procedures .  About 
twenty  m i l l i o n  s t a n d a r d  c u b i c  f e e t  of n a t u r a l  g a s  is  expec ted  t o  be 
produced  d u r i n g  a ten-day p e r i o d .  The f l a r i n g  w i l l  i n v o l v e  a high r a t e  
o f  r e l e a s e  of gas  from t h e  w e l l  f o r  s h o r t  p e r i o d s  of two t o  f o u r  hours  
unde r  c a r e f u l  r a d i a t i o n  c o n t r o l  moni tor ing  t o  a s s u r e  compliance wi th  t h e  
h e a l t h  and s a f e t y  s t a n d a r d s  s e t  by t h e  F e d e r a l  R a d i a t i o n  Counci l  (FRC) . 
E b e r l i n e  I n s t r u m e n t  C o r p a r a t i o n  w i l l  conduct t h e  on-s i te .  moni tor ing  
e f f o r t  unde r  t h e  d i r e c t i o n  of  t h e  Los Alamos S c i e n t i f i c  Labora tory ,  
.which is  o p e r a t e d  f o r  t h e  .AEC by the  U n i v e r s i t y  o f  ~ a l i f o r n i a .  Personnel  
f r o m  t h e  U.S. P u b l i c  ~ e a l t h  S e r v i c e ' s  Southwes tern  R a d i o l o g i c a l  Hea l th  
L a b o r a t o r y  w i l l  conduc t  r a d i a t i o n  moni tor ing  s u r v e y s  of  t h e  Rul i son  
e n v i r o n s ,  i n c l u d i n g  sampl ing  of a i r ,  w a t e r ,  and v e g e t a t i o n .  

A - w a i t i n g  p e r i o d  o f  up t o  20 days  a f t e r  c a l i b r a t i o n  f l a r i n g  i s  planned 
t o  p e r m i t  gas  p r e s s u r e  t o  s t a b i l i z e  i n  t h e  w e l l .  ~ f t e r  t he  w a i t i n g  * 
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p e r i o d ,  con t inuous  h i g h - r a t e  p r o d u c t i o n  t e s t i n g  i s  planned f o r  about six 
days. Dai ly  p roduc t i on  d u r i n g  t h e  h i g h - r a t e  . t e s t i n g  pe r i od  i s  e s t ima t ed  
t o  be  a s  h i g h  as  twen ty  m i l l i o n  s t a n d a r d  c u b i c  f e e t  p e r  day. Concentra- 
t i o n s  of r a d i o a c t i v i t y  i n  t h e  Ru l i son  env i ronment  d u r i n g  tfie e n t i r e  
p r o d u c t i o n  t e s t i n g  program a r e  expec t ed  t o  be w e l l  below t h e  FRC' r a d i a -  
t i o n  p r o t e c t i o n  g u i d e l i n e s .  P roduc t i on  t e s t i n g  a t  va r i ous  r a t e s  i s  
p lanned  f o r  t h e  nex t  several months. 

P r o j e c t  Rul i son  is  a j o i n t  expe r imen t  o f  t h e  A u s t r a l  O i l  Company and t h e  
Atomic Energy Commission t o  test  t h e  t e c h n i c a l  and economic f e a s i b i l i t y  
o f  f r e e i n g  n a t u r a l  g a s  from a t i g h t  f o r m a t i o n  by  n u c l e a r  s t i m u l a t i o n .  

. 



UNITED STATES 
ATOMI c ENERGY COMMI s s ION 

. Nevada Opera t ions  Off i c e  
Pos t  Of f i ce  Box 14100 
Las Vegas , NV 89114 

O f f i c e  o f  P u b l i c  A f f a i r s  
2753 Sou th  Highland 
Te lephone :  734-3851 

(NOTE: The fo l lowing  was telephoned t o  Colorado  news media a t  10  p.m. 
F r i d a y ,  J u l y  31, 1970. Colorado news media. were immedia te ly  informed 
a f t e r  t h e '  sample f l a r i n g ,  which took p l a c e  s h o r t l y  a f t e r  8  p .mi Saturday,  
August 1, 1970, t h a t  147,000 s tandard  c u b i c  f e e t  o f  n a t u r a l  g a s  had been 
f l a r e d  d u r i n g  a  29-minute per iod .  ) 

P r o  j e c t  Rul ison s c i e n t i s t s  and eng inee r s  p l a n  t o  f l a r e  (burn)  something 
more t h a n  50,000 s t anda rd  cubic  f e e t  of  n a t u r a l  g a s  i n  t h e  n e x t  few days 
t o  ' o b t a i n  samples of t h e  gas  f o r  d e t a i l e d  r ad iochemica l  a n a l y s i s .  

The l i m i t e d  f l a r i n g  w i l l  enable  ~ t o m i c  Energy Commission and U.S. Pub l i c  
H e a l t h  S e r v i c e  (USPHS) s c i e n t i s t s  t o  o b t a i n  r e p r e s e n t a t i v e  samples  of t h e  
gas  i n  t h e  chimney p r i o r  t o  the  c a l i b r a t i o n  f l a r i n g  now p lanned  f o r  about 
mid-August. The chimney i s  a  broken r o c k  zone i n  t h e  n a t u r a l  ga s  forma- 
t i o n  t h a t  was foirmed by t h e  40 -k i lo to~ i  n u c l e a r  d e t o n a t i o n  some 8,000 f e e t  
underground l a s t  September. 

C a l i b r a t i o n  f l a r i n g  c a l l s  f o r  burning up t o  a t o t a l  of  20 m i l l i o n  s t anda rd  
c u b i c  f e e t  of n a t u r a l  gas .  The gas w i l l  b e  r e l e a s e d  d u r i n g  two- t o  four-  
h o u r  p e r i o d s  f o r  s e v e r a l  days t o  pe rmi t  env i ronmen ta l  sampl ing  by the PHs. 
Envi ronmenta l  samples ( a i r ,  wa te r ,  and v e g e t a t i o n )  w i l l  b e  ana lyzed  t o  
a s s u r e  compliance wi th  t h e  h e a l t h  and s a f e t y  s t ' andards  s e t  by t h e  Federa l  
R a d i a t i o n  Council .  

-The-dFt-aXle-d-15b-6rrat~ ry-analy s is-ob t ained-f r om-th e- p-l-anned- samp 1 e-f-lar-in g- -- - 
w i l l  e n a b l e  p r o j e c t  s c i e n t i s t s  t o  p l an  t h e  l a t e r  c a l i b r a t i o n  f l a r i n g  w i t h  
g r e a t e r  accuracy  because they w i l l  have  p r e c i s e  d a t a  on t h e  r a d i o a c t i v i t y  
i n  t h e  g a s  r a t h e r  than  p red i c t ed  e s t i m a t e s .  

The s a m p l e  f l a r i n g  depends upon comple t ing  t h e  c s n n e c t i o n s  of t h e  gas 
p r o d u c t i o n  tub ing  wi th  t h e  product ion p a c k e r  and t h e  Chr i s tmas  Tree.  
The p r o d u c t i o n  packer  i s  a  s e a l  about 7 ,500  f e e t  underground t h a t  pre- 
v e n t s  e s c a p e  of gas  t o  t h e  s u r f a c e .  The Chr i s tmas  Tree  i s  a  system of 
c o n t r o l  v a l v e s  a t  t h e  s u r f a c e  t h a t  r e g u l a t e s  t h e  f low o f  gas .  The f i n a l  
c o n n e c t i o n s  a r e  expected t o  b e  completed sometime, midday, Sa turday .  

A l i m i t e d  number of P,ublic ~ e a l t h  S e r v i c e  p e r s o n n e l  w i l l  be a t  t h e i r  
env i ronmen ta l  sampling s t a t i o n s  du r ing  the sample f l a r i n g .  L i t t l e ,  i f ,  
a n y ,  r a d i o a c t i v i t y  i s  expected t o  be  d e t e c t e d  i n  t h e  Ru l i son  envi rons .  

A s m a l l  amount of  krypton-85--a noble  r a d i o , a c t i v e  gas t h a t  does  no t  com- 
b i n e  w i t h  l i v i n g  m a t  ter--was r e l e a s e d  f r o m a d r i l l i n g .  mud and f l a r e d  
Thursday  n i g h t  du r ing .  i n s t a l l a t i o n  o f '  t h e  p r o d u c t i o n  t u b i n g  i n  t he  d r i l l  
h o l e .  The i n s t a l l a t i o n  involved f l u s h i n g  t h e  d r i l l i n g  mud from the  h o l e  

192 



w i t h  w a t e r  a n d  pu rg ing  t h e  w a t e r  w i t h  n i t r o g e n  g a s .  Samples of the gas 
r e l e a s e d  from t h e  mud were t a k e n  t o  t h e  USPHS Southwestern .Radiological  
' ~ e a l t h  L a b o r a t o r y  i n  Las vegas, Nevada, f o r  a n a l y s i s .  However, p r o j e c t  

, s c i e n t i s t s  d o  no t  b e l i e v e  t h e  samples  w i l l  b e  r e p r e s e n t a t i v e  of the gas 
i n ' t h e  chimney because  of i t s  f i l t r a t i o n  th rough  t h e  d r i l l i n g  mud and 
t h e  s m a l l  q u a n t i t y  of gas i n v o l v e d .  



UNITED STATES August 10 ,  1970 
ATOMIC ENERGY COMMISSION 
Nevada Opera t  i ons  O f f i c e  

Post  O f f i c e  Box 14100 
Las Vegas , NV 89114 

O f f i c e  of Pub l i c  A f f a i r s  . . 

, 2 7 5 3  South Highland 
Teleph,one: 734-3851 

P r e l i m i n a r y  samples of n a t u r a l  gas  t aken  from t h e  P r o j e c t  Rul i son  w e l l  
n e a r  Grand Valley,  Colorado, o n  Sa turday  ,. August 1, 1970 ,  show average 
c o n c e m t r a t i o n s  of t r i t i u m  and krypton-85 t h a t  a r e  w e l l  below the  pro-  
t e c t i v e  a c t i o n  gu ide l ines  e s t a b l i s h e d  f o r  t h e  p r o j e c t .  The samples  were 
a n a l y z e d  by the  U.S. Publ ic  H e a l t h  S e r v i c e  (USPHS) a t  i ts  Southwestern 
R a d i o l o g i c a l  Health Laboratory i n  Las Vegas . 
Three  samples t o t a l i n g  about 1 7  s t a n d a r d  cub ic  f e e t  o f  g a s  w e r e  t aken  
d u r i n g  t h e  pre l iminary  flowing and bu rn ing  of some 147,000 s t a n d a r d  c u b i c  
f e e t  o f  n a t u r a l  gas a t  t he  Ru l i son  s i t e  August 1. A s  expec ted ,  USPHS 
i n s t r u m e n t s  downwind and i n  o t h e r  a r e a s  around t h e  R u l i s o n  s i t e  d i d  not  
d e t e c t  anyth ing  o t h e r  than background r a d i o a c t i v i t y  d u r i n g  o r  a f t e r  t he  
p r e l i m i n a r y  burning ope ra t ion .  The c o n c e n t r a t i o n s  o f  r a d i o i s o t o p e s  
measured i n  the  gas samples a r e  w e l l  w i t h i n  limits t o  a s s u r e  p u b l i c  
h e a l t h .  

The gas sampling i d  a n a l y s i s  i s  p a r t  of t h e  program t o  a s s u r e  t he  h e a l t h  
and s a f e t y  of persons i n  t he  R u l i s o n  a r e a  d u r i n g  t h e  p lanned  p r o d u c t i o n  
t e s t i n g  of t h e  Rulison wel l .  T h e , p r o d u c t i o n  t e s t i n g  i s  des igned  t o  d e t e r -  
mine how much nuc lea r  f r a c t u r i n g  of t h e  gas-bear ing  rock  w i l l  i n c r e a s e  
gas  product  ion.  

Data  on t h e  Rulison gas a n a l y s i s  w i l l  be on f i l e  f o r  p u b l i c  i n s p e c t i o n  , 

t h i s  week i n  t h e  .Pro jec t  Ru l i son  Open F i l e s  e s t a b l i s h e d  i n  Las Vegas, 
. -. -.. - -- - Nevada; - B a r t l e s v i l l e ,  -Oklahoma ; and Denver, Colorado .  -The- average  t-ri-- - - - - - - -- - 

t ium concen t r a t ion  was about 0.00022 mic rocu r i e  p e r  c u b i c  c e n t i m e t e r .  
The krypton-85 concent ra t ion  a v e r a g e d  about 0.000114 m i c r o c u r i e  p e r  c u b i c  
c e n t i m e t e r .  These concen t r a t ions  a r e  expected t o  b e  reduced  manyfold when 
t h e  gas t h a t  con ta ins  t he  r a d i o a c t i v i t y  is  f l a r e d  and  t h u s  is combined 
w i t h  l a r g e  volumes of oxygen. S t i l l  f u r t h e r  r e d u c t i o n  i n  c o n c e n t r a t i o n s  
of  t h e  r a d i o a c t i v i t y  t akes  p l a c e  when t h e  f l a r e d  gas i s  d i l u t e d  and d i s -  
pe r sed  by winds i n  t h e  atmosphere.  

Though t h e  f i r s t  samples a r e  p r e l i m i n a r y  i n  n a t u r e ,  p r o j e c t  p a r t i c i p a n t s  
b e l i e v e  they  a r e  an encouraging i n d i c a t i o n  t h a t  c o n c e n t r a t i o n s  of r ad io -  
a c t i v i t y  i n  t he  chimney gas w i l l  p rove  t o  be iess t h a n  p r e d i c t e d .  



UNITED STATES 
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August 11, 19 70 

FOR IMMEDIATE RELEASE 

The U. S . Atomic Energy Conrmission' s Nevada Operat ions Off i c e  w i l l  reopen 
t h e  P r o j e c t  Rul ison C l a i m s  O f f i c e  a t  143 F i r s t  S t r e e t  i n  Grand Valley, 
Colorado, on Monday, August 31, 1970, t e n  days b e f o r e  t h e  f i n a l  day f o r  
f i l i n g  c la ims .  The l e g a l  d e a d l i n e  i s  a t  t h e  end of t h e  day September 10,  
19 70 .  Off i c e  hours  w i l l  be 8 a .m.  t o  6 p.m. , Monday through Fr iday ,  and 
8 a.m. t o  1 p.m. on Saturday.  The telephone numbers w i l l  b e  285-7527 and 
285-7528. 

The Nevada Opera t ions  Offi 'ce Manager, Robert E.  Miller, s a i d  t h e  o f f i c e  
was being reopened a s  a s e r v i c e  t o  the  p u b l i c  s i n c e  c l a ims  f o r  damage 
r e s u l t i n g  from underground n u c l e a r  de tonat ions  must b e  f i l e d  under cur- 
r e n t  law w i t h i n  one y e a r  of t h e  d a t e  of t h e  detonation'.  The 40-kiloton 
Pro j e c t  Ru l i son  d e t o n a t i o n  occur red  8,400 f e e t  underground on September 
10 ,  1969, some s i x  and one-half mi les  from Grand Valley.  

The Rulison C l a i m s  O f f i c e  was opened i n  Grand Valley on September 10, 
1969,  and remained open u n t i l  November 1 4 ,  1969, when damage claims 
p rocess ing  was t r a p s f e r r e d  t o  t h e  General Adj us tment Bureau, Inc .  (GAB) , 
o f f i c e  a t  1010 North F i r s t  S t r e e t  i n  Grand Junct ion ,  Colorado. The GAB 
r e c e i v e s  compla in ts  of damage, i n v e s t i g a t e s  complaints and formal  claims, 
and recommends c la ims s e t t l e m e n t s  t o  t h e  Atomic Energy Commission. The 
Grand J u n c t i o n  GAB o f f i c e  w i l l  cont inue  t o  process claims u n t i l  the  o f f i c e  
i n  Grand Val ley  reopens .  

P r o j e c t  Ru l i son  is a j o i n t  experiment w i t h  Aust ra l  O i l  Company, Inc . ,  of 
Houston, Texas,  t h e  U. S . Atomic Energy Commission, and t h e  Department of 
t h e  I n t e r i o r ' s  Bureau o f  U n e s .  I ts  purpose i s  t o  test t h e  t e c h n i c a l  and 
economical p o s s i b i l i t y  of f r e e i n g  n a t u r a l  gas from a t i g h t  formation by 
nuc lea r  exp los ive  f r a c t u r i n g  of t h e  rock. 
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(NOTE: The fol lowing announcement was g iven o r a l l y  t o  Colorado news 
media a t  3:30 p.m. MDT, Tuesday,.  August- 1 8 ,  1970, i n  r e sponse  t o  i n q u i r y . )  

A clogged gas l i n e  caused a  v a l v e  t o  c l o s e ,  s topp ing  t h e  f i r s t  s a f e t y  
c a l i b r a t i o n  f l a r i n g  o f  gas from the  Rulison wel l .  The tes t  s t a r t e d '  a t  
11:37 a.m. and ended 20 minutes l a t e r  w i t h  a  t o t a l  p roduc t ion  of 140,000 
s tandard  cubic f e e t  o f  n a t u r a l  gas.  The peak f l o w  r a t e  d u r i n g  t h e  t e s t  
reached 17 mi l l ion  cub ic  f e e t  p e r  day. 

D r i l l  c u t t i n g s ,  mud, and w a t e r  clogged a  l i n e  t o  t h e  s e p a r a t o r  u n i t  
which caused a  low-pressure s e n s o r  t o  a c t i v a t e  an  automat ic  c u t o f f  
valve which i s  p a r t  o f  an emergency System t o  t u r n  o f f  t h e  f l a r i n g  u n i t  
i n  the  event  o,f a  problem. 

A d r i l l i n g  we l l  c o n t r o l  u n i t  (DWC) designed t o  remove p a r t i c l e s  from t h e  
gas l i n e  is  being s e n t  t o  t h e  s i t e  by A u s t r a l  O i l  Company, t h e  p r o j e c t ' s  
i n d u s t r i a l  sponsor. 1 t i s  expected t h a t  t h e  c a l i b r a t i o n  f l a r i n g  o p e r a t i o n  
w i l l  resume e a r l y  n e x t  week. 

U.S . Publ ic  Health S e r v i c e  and Colorado Heal th  Department r a d i a t i o n  
monitors were on s t a t i o n  around t h e  a r e a  t o  measure r a d i o a c t i v i t y  re- 
leased.  One sample was ob ta ined  by a  PHs a i r c r a f t  f l y i n g  o v e r  t h e  f l a r e .  
The sample w i l l  be analyzed i n  t h e  Southwestern R a d i o l o g i c a l  Health 

- - - - - . - -Laboratory- in- Las-Vegas .- -- - - --- - - - - ---- -- -- -- 

Radioact iv i ty  i n  t h e  gas coming out  of t h e  we l l  was s i m i l a r  t o  p a s t  
measurements and . w a s  w e l l  below the  r a d i a t i o n  s a f e t y  g u i d e l i n e s .  
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I 

I .(NOTE: The fo l lowing was i s s u e d  t o  Colorado news media a t  10:30 a .m.  PDT 
t oday .  ) 

Work is prdceeding  today toward i n s t a l l i n g  equipment t o  s e p a r a t e  d r i l l i n g  
mud and d r i l l  c u t t i n g s  from the n a t u r a l  gas produced a t  t h e  P r o j e c t  
R u l i s o n  w e l l  near  Grand Val ley ,  Colorado. The mud and c u t t i n g s  clogged 
equipment i n  e a r l y  gas f low t e s t s  t h i s  week, c a u s i n g  a pause  i n  t h e  f low 
expe r imen t s  scheduled f o r  t h i s  p e r i o d .  

Dur ing  t h e  f low pe r iods ,  a n  e s t ima ted  t o t a l  of 140,000 c u b i c  f e e t  of gas 
w a s  f l a r e d .  Early e s t i m a t e s  of r a d i o a c t i v i t y  i n  t h e  gas  cor responded 
c l o s e l y  t o  t h a t  measured i n  n a t u r a l  gas analyzed a week earlier from t h e  
w e l l ,  i n  which t r i t i u m  and krypton-85 l e v e l s  were  w e l l  below t h e  pro tec-  
t i v e  a c t i o n  gu ide l ines  e s t a b l i s h e d  f o r  t h e  p r o j e c t  . A l l  r a d i o a c t i v i t y  
measurements in gas from t h e  w e l l  s o  f a r  have been  w e l l  below t h e  guide- 
l i n e s .  

A t  . t h e  p r o j e c t ,  i t  is b e l i e v e d  t h a t  equipment, i n s  t a l l a t i o n  - can  b e  dom- 
p l e t e d  i n  a day o r  s o  a n d  expe r imen ta l  flow tests resumed e a r l y  next  week. 



UNITED STATES 
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'(NOTE: T h i s  announcement w a s  g iven o r a l l y  'to t h e  news w i r e  s e rv ices  i n  
Denver a t  8 : 30 a.m. , August 23, 19 70.. ) 

T e s t i n g  of t h e  nuclear-s t imula ted '  w e l l  a t  P r o j e c t  Rul ison near Grand 
Valley,  Colorado,  was resumed Saturday,  August 22. An a t tempt  was made t o  
flow t h e  w e l l  a f t e r  i n s t a l l i n g  an a d d i t i o n a l  s e p a r a t o r  Friday t o  remove 
t h e  d r i l l  c u t t i n g s  t h a t  plugged the  s u r f a ~ e  equipment on August 18. 

Sa tu rday ' s  tes t ,  however, was h a l t e d  a f t e r  46 minutes when an apparent 
r e s t r i c t i o n  occurred  i n  t h e  w e l l  bore: The r e s t r i c t i o n  is bel ieved t o  be '  
an accumulat ion  of d r i l l  c u t t i n g s  below t h e  product ion  packer s e t  a t  
7,500 f e e t  underground. N o  f u r t h e r  t e s t i n g  of t h e  w e l l .  w i l l  t ake  place 
u n t i l  t h e  r e s t r i c t i o n  has been removed. \ 

During S a t u r d a y ' s  test, a  t o t a l  volume of about 193,000 s tandard  cubic . , 

f e e t  of g a s  was f l a r e d  a t  a  maximum r a t e  of 11,300,000 s t andard  cubic 
f e e t  p e r  day between 10:21 a.m. and 11:07 a.m. R a d i o a c t i v i t y  l e v e l s  i n  , 

t h e  gas as it was produced. Saturday w e r e  i n  t h e  r ange  measured during 
previous  f  l a r ings - -we l l  below r a d i a t i o n  s a f e t y  g u i d e l i n e s .  
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. . 

G a s  f l a r i n g  a t  t h e  P r o j e c t  Ru l i son  w e l l  near Grand Val ley ,  Colorado, w i l l  
b e  delayed u n t i l  an apparent  o b s t r u c t i o n  i n  t h e  w e l l  bore  below t h e  
7,500-f o o t  l e v e l  can b e  removed. Work t o  remove the  o b s t r u c t i o n ,  thought. 
t o  be d r i l l  cu t t ings . ,  i s  now underway and probably w i l l  t a k e  u n t i l  l a t e '  
September t o  complete. Plans c a l l  f o r  removing the  p roduc t ion  tub ing  and 
p a c k e r -  ( s e a l )  t o  c l e a n  out  t h e  w e l l  bore below 7,500 f e e t .  . . 

  as ' w a s  flowed from t h e  w e l l  and f l a r e d  (burned)'  on August 1, 18, and 22. 
~ m i i L l  volumes of gas were f l a r e d  on o the r  d a t e s  i n  connec t ion  w i t h  techni-  
cal  measurements and o t h e r  o p e r a t i o n s .  The o b s t r u c t i o n ,  which a p p a r e n t l y  
reduced gas flow rates , h a l t e d  f l a r i n g  opera t ions  twice ,  once on August 18 ,  
and aga in  on August 22. Product ion  r a t e s ,  a l l  achieved f o r  b r i e f  pe r iods ,  
v a r i e d  from 7.3 m i l l i o n  s tandard  cub ic '  f e e t  p e r  day on August 1, t o  a maxi- 
mum of 17  m i l l i o n  s tandard  cub ic  f e e t  per day, which was achieved on 
August 18. The f low rate on August 22 was 11.3 m i l l i o n  staridard c u b i c  f e e t  
p e r  day. 

To d a t e ,  a  t o t a l  volume of 480,000 standard c u b i c  f e e t  of gas h a s  been 
flowed and f l a r e d  i n  an  a t tempt  t o  complete t h e  w e l l  by blowing t h e  d r i l l  
c u t t i n g s  and mud from the  h o l e .  Radia t ion  l e v e l s  measured i n  t h e  gas p r i o r  
t o  f l a r i n g  have been w e l l  below t h e  r a d i a t i o n  o p e r a t i n g  l i m i t s  e s t a b l i s h e d  
f o r  t h e  p r o j e c t .  

No r a d i o a c t i v i t y  from the  f l a r i n g  has been d e t e c t e d  .on t h e  ground a t  t h e  
p r o j e c t  s i te  o r  the s i t e ' s  env i rons .  However, U.S. P u b l i c  Heal th  S e r v i c e  
a i r c r a f t  w i t h  h i g h l y  s e n s i t i v e  equipment d i d  d e t e c t  t r a c e s  of r a d i o a c t i v e  
g a s  ( t r i t i u m )  in  the  f l a r e ' s  plume (heated a i r )  about  two mi les  downwind 
d u r i n g  t h e  August 18 f l a r i n g .  Laboratory a n a l y s i s  showed t h e  a i r b o r n e  
t r i t i u m  was l e s s  . than  one ten-thousandth of t h e  a p p r o p r i a t e  r a d i a t i o n  
gu ides .  
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Recently completed. radiochemical  ana lyses  of n a t u r a l  gas samples taken 
from t h e  P r o j e c t  Rulison w e l l  i nd ica t fe  t h a t  approximately one-tenth of a 
gram of tritium i s  presen t  i n  gaseous form i n  the  c a v i t y  formed some 
8,000 f e e t  underground by t h e  40-kiloton nuclear  d e t o n a t i o n  near  Grand 
Valley, Colorado, i n  September, 1969. 

The l a t e s t  gas a n a l y s e s  were performed by the  radiochemis t ry  d i v i s i o n  of 
the  Lawrence. Radia t ion Laboratory a t  Livermore, C a l i f o r n i a ,  which i s  
operated by the u n i v e r s i t y  of C a l i f o r n i a  f o r  the  Atomic Energy Commission. 
The. gas samples t h a t  were analyzed were taken on August 1, 19 70, a t  8 : 00, 
8 :24, and 8:30 p.m. whi le  t h e  w e l l  was flowing a t  t h e  r a t e  of 7 .2  m i l l i o n  
s tandard  cubic f e e t  p e r  day. T h i r t y  thousand s tandard  cubic  f e e t  had been 
re leased  before  t h e  samples were. taken.  

&. 

The o r i g i n a l  p r e d i c t i o n ,  made t o  assess  t h e  p o t e n t i a l  exposure t o  t h e  
public from f l a r i n g  opera t ions  (burning t h e  gas i n  t h e  atmosphere a s  i t  
is produced), was t h a t  one gram of t r i t i u m  would be  p r e s e n t  i n  t h e  gas  
and t h a t  most of t h a t  would be re leased  dur ing t h e  f low tests. On t h e  b a s i s  
of measurements made of a smal l  sample of  gas taken a t  t h e  top o f  t h e  
sea led  emplacement h o l e  i n  January 1970, the  p r e d i c t i o n  w a s  lowered t o  
two-tenths of a gram. This p r e d i c t i o n  was made p u b l i c  dur ing t h e  t r ia l  i n  
U.S. D i s t r i c t  Court i n  which the  p l a i n t i f f s  asked t h e  c o u r t  t o  s t o p  t h e  
f l a r i n g  opera t ion .  

- - -- -- -- - - - -- -- -- - - - -- 

The new samples, which should be more r e p r e s e n t a t i v e  of t h e  c a v i t y  g a s ,  
i n d i c a t e  t h a t  even t h i s  second p r e d i c t i o n  was t w i c e  t o o  h igh .  P r e d i c t i o n s  
by p r o j e c t  s c i e n t i s t s  of p o s s i b l e  e f f e c t s  a r e  purposely chosen t o  b e  con- 
s e r v a t i v e  s o  t h e  a c t u a l  e f f e c t  w i l l  be less than p r e d i c t e d  and, t h e r e f o r e ,  I 

w e l l  w i t h i n  s a f e t y  g u i d e l i n e s .  

The l a t e s t  a n a l y s i s  shows t h e  Rulison gas has  a concen t ra t ion  of t r i t i u m  
almost f o u r  t i m e s  smaller than t h a t  .measured i n  t h e  Gasbuggy experiment,  a 
s i m i l a r  n a t u r a l  g a s  s t i m u l a t i o n  experiment t h a t  used a 26-kiloton n u c l e a r  
de tona t ion  4,240 f e e t  underground i n  northwest New Mexico. The i n i t i a l  
concentra t ion of t r i t i u m  i n  t h e  Gasbuggy experiment was 20 mic rocur ies  
per  s t andard  cubic  f o o t .  The corresponding number f o r  Rulison g a s ' . i s  5 
microcur ies .  (A microcur ie  i s  a m i l l i o n t h  of a c u r i e ,  a measure. of t h e  
number of r a d i o a c t i v e  atoms d i s i n t e g r a t i n g  pe r  second. ) Fur the r  improve- 
ments i n  t r i t i u m  reduc t ion  may r e s u l t  from nuclear  exp los ives  e s p e c i a l l y .  
designed f o r . n a t u r a 1  gas  s t i m u l a t i o n .  A test  of such an e x p l o s i v e  is 
planned t o  take p l a c e  a t  t h e  Nevada Test  S i t e  e a r l y  i n  1971. 

- 



F l a r i n g  o p e r a t i o n s  a t  the  P r o j e c t  Rulison s i t e  were s topped o n  August 23 ,  
1970 ,  when an appa ren t  o b s t r u c t i o n  i n  t h e  w e l l  b o r e  r e s t r i c t e d  t h e  gas 
flow. Work is p r e s e n t l y  underway at  t h e  s i t e  t o  clean o u t  t h e  w e l l  b o r e .  
F l a r i n g  o p e r a t i o n s  are expected t o  be resumed la te  t h i s  month o r  e a r l y  i n  
October .  
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F l a r i n g  of n a t u r a l  gas a t  t h e  Pro jec t  Rulison w e l l  s i t e  i s  t e n t a t i v e l y  
scheduled t o  resume Saturday,  October 3 .  G a s  from t h e  w e l l  w i l l  b e  f l a r e d  
f o r  a s u s t a i n e d  p e r i o d ,  poss ib ly  up t o  24 hours,  p r i o r  t o  resuming sched- 
u led  c a l . i b r a t i o n  f l a r i n g  opera t ions .  ' 

F1.aring a t  P r o j e c t  Rulison w a s  s topped .on  August 23 ,  when an o b s t r u c t i o n  
i n  t h e  w e l l  bo re  r e s t r i c t e d  t h e  gas flow. Work is  b e i n g  completed on a 
c l e a n i n g  o p e r a t i o n  which was designed t o  e s t a b l i s h  b e t t e r  communication 
w i t h  t h e  chimney produced by a 40-kiloton de tona t ion  about 8,400 f e e t  
underground a t  the  s i t e  nea r  Grand Val ley ,  Colorado, i n  September 1969. 

This  f l a r i n g  o p e r a t i o n  w i l l  be conducted t o  make s u r e  t h e  w e l l  is cleaned 
out  b e f o r e  t h e  c a l i b r a t i o n  f l a r i n g  o p e r a t i o n  s t a r t s .  The w e l l .  i s  connected 
t o  a d r i l l i n g  w e l l  c o n t r o l  u n i t  designed t o  s e p a r a t e  m a t e r i a l  such as  
d r i l l i n g  mud, d r i l l  c u t t i n g s ,  l i q u i d s ,  and condensates from t h e  gas  a s  i t  
comes from t h e  w e l l .  

U.S. P u b l i c  .Health Serv ice  personnel  w i l l  be  a t  t h e i r  environmental  . 
sampling s t a t i o n s  dur ing  t h e  f l a r i n g  opera t ion .  Rad ioac t ive  c o n t e n t  of 
t h e  gas is s u b s t a n t i a l l y  lower than pred. ic ted .  

P r o j e c t  Rulison is a j o i n t  experiment by Aus t ra l  O i l  Company, I n c .  , of 
Hous t o n ,  Texas, t h e  U. S . Atomic Energy Commission , and the  Department of 
t h e  I n t e r i o r ;  -Its -purpose i s  - to- t e s  t -the _ t e c h n i c a l  and economical poss i -  

-- - - -- - 

b i l i t y  of f r e e i n g  n a t u r a l  gas  from a t i g h t  formation bynucl-ear  explosive- - - 

f r a c t u r i n g  of t h e  rock.  



UNITED STATES 
ATOMIC ENERGY COMMIS S I O N  
Nevada Operations Off i c e  

Post  Of f i c e  Box 14100 
Las Vegas, NV 89114 

October. 5 ,  1970 

I Off i ce  of Publ ic  A f f a i r s  
2753 South Highland 
Telephone : 734-3851 

(NOTE: This  informat ion w a s  given t o  news media o r a l l y  on October 5 ,  1970, 
i n  Grand Junc t ion ,  Colorado. ) 

Fla r i ng  (burning) of n a t u r a l  gas  from t h e  Rulison wel l  was s t a r t e d  a t  
9:15 p.m. on Sunday and is scheduled t o  con t inue  throughout today.  A 
t o t a l  of 6.67 mi l l i on  cub ic  f e e t  of n a t u r a l  gas had been f l a r e d  by 11:30 
t h i s  morning. Radia t ion i n  the gas ,  p r imar i ly  t r i t i u m  and krypton,  con- 
t inued  t o  be measured a t  about t h e  same l e v e l  a s  previously  announced, a 
r a t e  s u b s t a n t i a l l y  lower than had been p r ed i c t ed .  

1 The f l a r i n g  is  being conducted a t  va r i ous  r a t e s  a s  p a r t  of t h e  p rocess  
necessary  t o  complete t h e  wel l .  The U.S . Pub l i c  Health Se rv i ce ,  i n  co- 
opera t ion  with t h e  Colorado S t a t e  .Heal th  Department and the  Lawrence 

u Radiat ion Laboratory of t h e  Univers i ty  of C a l i f o r n i a  a t  Livermore, is 
conducting a c a l i b r a t i o n  operat  ion  t o  determine t h e  r a d i o a c t i v e  con ten t  
of  the f l a r e d  gas and its d i s p e r s a l  i n  t h e  a r e a  around t h e  w e l l  dur ing  
varying weather and wind condi t ions .  Addi t iona l  c a l i b r a t i o n  f l a r i n g  
ope ra t i ons  w i l l  be  conducted dur ing  the  week. Data obta ined dur ing  Mon- 
day's opera t ion  w i l l  be a v a i l a b l e  on Wednesday a f t e r  i t  has been analyzed 
a t  l abo ra to r i e s  i n  Grand Junct ion,  Las Vegas, Nevada, and Livermore, 
C a l i f o r n i a .  

C a l i b r a t i o n  da t a  w i l l  be used t o  determine t h e  e f f e c t s  of t h e  r a d i a t i o n  
r e l ea sed  by high-volume f l a r i n g  dur ing w e l l  production t e s t i n g  scheduled 
t o  s t a r t  approximately .  t h r e e  weeks a f t e r  t h e  completion of t he  c a l i b r a -  
t i o n  f l a r i n g  opera t ions .  

An at tempt was made t o  start t h e  f l a r i n g  a t  7:05 a.m. on Sunday, but  was 
stopped a t  8:47 a.m. when expanding gas coming from t h e  w e l l  caused a 
v a l v e  t o  f reeze ,  making t h e  i n s t a l l a t i o n  of a h e a t e r  necessary .  Approxi- 
mately 125,000 cub ic  f e e t  of n a t u r a l  gas  was f l a r e d  dur ing t h e  morning 
period.  

The n a t u r a l  gas was re leased  by a 40-ki lo ton nuc lea r  de tona t i on  about 
8,400 f e e t  below t h e  su r f ace  of t h e  s i te  near  Grand Valley,  Colorado, on 
September 10, 1969. P r o j e c t  Rul ison i s  a combined e f f o r t  o f  t h e  U.S. 
Atomic Energy Commission, Aus t ra l  O i l  Company of Houston, Texas, and t h e  
Department of t h e  I n t e r i o r  t o  determine t h e  f e a s i b i l i t y  of  s t i m u l a t i n g  
n a t u r a l  gas product idn us ing  a nuc l ea r  de tona t i on .  It i s  p a r t  of t h e  
Plowshare Program t o  develop the '  use  of , nuc l ea r  explos ives  f o r  peacefu l  
purposes.  



RADIO-TV M O N I T O R I N G  SERVICE, INC.  

. . 3408 Wisconsin. Avenue, N .W. 
Washington, DC . 20016 . 

244-8682 . 

PROGRAM: NBC Night ly  News DATE: October .7 ,  1970 
STATION OR NETWORK: NBC TV TIME: 6:30 p.m., EDT 

RESULTS OF RULISON EXPERIMENT BECOMING KNOWN 

FRANK McGEE: P re s iden t  Nixon signed a b i l l  today t o  spend more than $5 
b i l l i o n  on pub l i c  works, b u t  he d i d n ' t  l i k e  i t .  He s a i d  t h e r e  i s  too much 
pork i n  t h i s  b a r r e l .  A l o t  of i t  is  f o r  f lood c o n t r o l  work, b u t  t h i s  b i l l  
a l s o  g ives  t h e  Atomic Energy Commission $2 b i l l i o n  and p u t s  up $1 b i l l i o n  
t o  he lp  prevent  wate r  po l lu t ion .  

FRANK McGEE: I n  Rul ison,  Colorado, t h e  r e s u l t s  of a nuc l ea r  experiment 
a r e  becoming known, i f  not un iversa l ly  accepted.  (FILM CLIP) 

FRED BRIGGS: P ro j ec t  Rulison has been c o n t r o v e r s i a l  s i n c e  its incep t ion  a  
few yea r s  ago. The Atomic Energy Commission, i n  p a r t n e r s h i p  wi th  Houston's 
A u s t r a l  O i l  Company, decided t o  use an underground nuc l ea r  b l a s t  t o  r a i s e  
a g i g a n t i c  pocket of n a t u r a l  gas, 8,000 f e e t ,  i n  Bat t lement  Mesa i n  western 
Colorado. 

'-* 

The exp los ion  i t s e l f  took place  more than a  y e a r  ago,  b u t  t h e  gas was no t  
tapped u n t i l  r e c e n t l y .  The main concern w a s ,  what would t h a t  gas b e  l i k e ?  
It w a s  c e r t a i n  t o  be rad ioac t ive ,  b u t  t h e  ques t ion  was, how rad ioac t ive?  

T h i s  week, t h e  AEC began burning t h e  gas--burning i t  above ground, t r y ing  
t o  f i n d  ou t  about t h i s .  It was more than j u s t  l e a r n i n g  how r ad ioac t i ve  t h e  
g a s  was a t  t h e  p o i n t  of f l u r r y .  Samples had t o  be  taken f o r  mi les  around 
i n  the  f i e l d  and then  analyzed because gas spreads  and sometimes s e t t l e s  
i n  pockets.  
- - - - - -. - -- - --- - - - - - - - -- - - -- - --- - 

The pre l iminary  v e r d i c t  was t ha t  t h e  gas was s a f e ;  t h a t  i t s  r a d i o a c t i v i t y  
would have t o  i n c r e a s e  400 times o r  more be fo re  i t  would approach a  l e v e l  
where it would b e  dangerous t o  anyone. 

The s k e p t i c s  and environmental is ts  s a y  they '  re no t  s u r p r i s e d  ; t h a t  the  
AEC h a s  a tendency t o  sound o p t i m i s t i c  t o  minimize t h e  dangers  i n  a l l  of 
i t s  p r o j e c t s .  S t i l l ,  t h e  AEC admits i t  w i l l  be  another  y e a r  b e f o r e  t he  , ' 

gas  can be  approved ' f o r  commercial use .  Fred Br iggs ,  NBC News, a t  P ro j ec t  . 
Rul i son  i n  Colorado .. 



UNITED STATES October 7, 1970 
ATOMIC ENERGY COMMISSION 
Nevada Operat ions  O f f i c e  

Pos t  O f f i c e  Box 14100 
Las Vegas, NV 89114 

O f f i c e  of P u b l i c  A f f a i r s  
2753 South Highland 
Telephone : 734-3851 

(NOTE: The fol lowing was r e l e a s e d  t o  news media i n  t h e  Colorado area  
on October 7 ,  1970) 

Pre l iminary  raw d a t a  from air  samples taken dur ing t h e ' R u l i s o n  f l a r i n g  
c a l i b r a t i o n  o p e r a t i o n  i n d i c a t e  t h a t  t h e  h i g h e s t  l e v e l s  of  r a d i o a c t i v i t y  
measured n e a r  popula ted  a r e a s  a r e  300 t o  400 times less than t h e  maximum 
p e r m i s s i b l e  concen t ra t ion  (MPC) of t r i t i u m  and krypton e s t a b l i s h e d  a s  a  
g u i d e l i n e  f o r  t h e  g e n e r a l  popu la t ion  by the  Federa l  Radia t ion Council. 

The MPC f o r  t r i t i u m  i s  67,000 p i c o c u r i e s  per  cub ic  meter  of a i r  and f o r  
k ryp ton  is 100,000 p i c o c u r i e s  p e r  c u b i c  meter of a i r .  

A i r  samples were taken by r a d i a t i o n  monitors from t h e '  U. S . Publ ic  Health 
S e r v i c e ,  the C o l o r a d o . S t a t e  Heal th  Department, .and t h e  Lairence' Radiation 

2 Laboratory  at Livermore, C a l i f o r n i a .  T h e ' n a t u r a l  gas f l a r i n g  and ca l ib ra -  
t i o n  o p e r a t i o n  a t  t h e ,  w e l l  was conducted from 9:15 a.m. Sunday, October 4 ,  
u n t i l  5 p.m., Monday, October 5 .  

Some samples w e r e  counted i n  the f i e l d .  Others were be ing  s e n t  t o  home 
l a b o r a t o r i e s  f o r  more complete ana lyses .  F i n a l  r e s u l t s  o f  the  analyses 
w i l l  be a v a i l a b l e  i n  about two weeks and w i l l  b e  p laced  i n  the  Projec t  
Rul ison Open F i l e s  i n  Denver, B a r t l e s v i l l e ,  Oklahoma, and Las Vegas, 
Nevada. The f l a r i n g ,  which was stopped a t  5 p.m. on Monday f o r  equipment 
r e p a i r  and ad jus tment ,  was resumed Tuesday a t  2:05 p.m. As of 8 a.m. 
today,  10.89 m i l l i o n  cubic  f e e t  of n a t u r a l  gas had been f l a r e d  a t  r a t e s  
ranging from 2 m i l l i o n  c u b i c  f e e t  p e r  day t o  about 16 m i l l i o n  cubic f e e t  
per  day. 

F l a r i n g  c a l i b r a t i o n  o p e r a t i o n s ,  t o  determine d i s p e r s i o n  c h a r a c t e r i s t i c s  
o f .  the, s l i g h , t l y  r a d i o a c t i v e  w a t e r  vapor given off  d u r i n g  t h e  f l a r i n g  o r  
burn ing  o f  the  n a t u r a l  g a s  from t h e  Rul ison w e l l ,  were resumed t h i s  
morning and w i l l  be completed - t h i s  a f t e rnoon .  Work proceeded during the  
c u r r e n t  s torm. 

The gas  is from the  w e l l  8,340 f e e t  deep below t h e  s u r f a c e  of the  Projec t  
Rul ison s i t e  n e a r  Grand Val ley ,  Colorado. It is  i n  a chimney produced by 
a  40-ki lo ton n u c l e a r  d e t o n a t i o n  on September 10 ,  1969, i n  a  p ro jec t  t o  
determine t h e  f e a s i b i l i t y  of s t i m u l a t i n g  a  n a t u r a l  gas w e l l  with a  nuclear  
exp los ive .  P r o j e c t  Ru l i son  p a r t i c i p a n t s  a r e  . A u s t r a l  O i l ,  Inc.  , of Houston, 
Texas,  t h e  Atomic Energy Commission, and the  Department of the  I n t e r i o r .  



UNITED STATES October 23,  1970 
.ATOMIC ENERGY COMMISSION 
Nevada Operat ions  O f f i c e  

Pos t  O f f i c e .  Box 14100 
Las Vegas , NV 89114 

O f f i c e  of Publ ic  A f f a i r s  
2753 South Highland 
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(NOTE: The following was given i n  response t o  i n q u i r y  by A u s t r a l  O i l  
Company i n  Houston, Texas, and t h e  AEC 's Nevada' Opera t ions  O f f i c e  ' i n  
Las  Vegas, Nevada, on October 22,  1970 .) 

T r i t i u m  rad ia t ion .  l e v e l s  i n  t h e  a i r  around t h e  P r o j e c t  Rul ison w e l l  
-dur ing  t h e  n a t u r a l  gas c a l i b r a t i o n  f l a r i n g  o p e r a t i o n  October 4-7, 1970, 
ranged from background t o  about one four-hundredth o f  t h e  Radia t ion 
Concentra t ion Guide (RCG) near  communities around t h e  s i t e  l o c a t e d  n e a r  
Grand Valley,  Colorado. No r a d i o a c t i v i t y  above background has  been found 
i n  s t reams and dr inking water  i n  t h e  a rea .  

S u f f i c i e n t  d a t a  has been o b t a i n e d  on t h e  amount and d i s p e r s i o n  of r ad io -  
a c t i v i t y  re leased i n  water  vapor by t h e  f l a r i n g  (burning) d u r i n g  d i f -  
f e r e n t  weather condit ions t o  e n s u r e  t h a t  t h e  planned product ion t e s t i n g  
o f  t h e  w e l l  can be conducted s a f e l y .  P roduc t ion  t e s t i n g  i s  scheduled t o  
s t a r t  October 26. 

One a d d i t i o n a l  c a l i b r a t i o n  o p e r a t i o n  may b e  conducted dur ing  t h e  produc- 
t i o n  t e s t i n g  period.  This  would provide  a d d i t i o n a l  d a t a  on an e a r l y  
morning downhill dra inage wind c o n d i t i o n  a t  a  f l a r i n g  r a t e - o f  5 
m i l l i o n  cubic f e e t  per  day. 

The production t e s t  f l a r i n g  w i l l  be conducted t o  determine t h e  e f f e c t i v e  
chimney and f r a c t u r e  volvme, t h e  long-term produc t ion  c h a r a c t e r i s t i c s  of 

- -- --- - -- -- ,- - - - - - 
t h e  gas  reservoir, and t h e  production- capxb-irity-of-the-wel-l r S  tarting------- 
October  26, i t  is  planned t h a t  t h e  w e l l  w i l l  b e  f l a r e d  f o r  s i x  days a t  a  
rate  of 20 mi l l ion  cubic f e e t  p e r  day, s h u t  down f o r  20 days ,  f l a r e d  f o r  
1 6  days  a t  a  r a t e  of 10 m i l l i o n  cub ic  f e e t  p e r  day, s h u t  d m  f o r  20 
d a y s ,  and f l a r e d  f o r  90 days a t  a rate of 5 m i l l i o n  cub ic  f e e t  per  day. 

The n a t u r a l  gas i s  from gas-bearing rock f r a c t u r e d  by  a  40-kiloton 
n u c l e a r  explosive detonated about 8,400 f e e t  below t h e  s u r f a c e  of t h e  
s i t e  on September 10,  1969. P r o j e c t  Ru l i son  is a Government-indus try 
experiment t o  determine t h e  f e a s i b i l i t y  of  s t i m u l a t i n g  product ion from 
a low-permeability , gas-bearing formation u s i n g  a n u c l e a r  d e t o n a t i o n  t o  
f r a c t u r e  t h e  rock. It i s  p a r t  of  t h e  A E C ' s  Plowshare Program t o  develop 
p e a c e f u l  uses f o r  nuc lea r  exp los ions .  P r o j e c t  p a r t i c i p a n t s  a r e  A u s t r a l  
O i l  Company, Inc . ,  t h e  AEC, and t h e  Department of t h e  I n t e r i o r .  

The f l a r i n g  c a l i b r a t i o n  was conducted t o  e n s u r e  p u b l i c  s a f e t y  dur ing  
t h e  product ion t e s t i n g  of t h e  w e l l  i n  a  v a r i e t y  of weather  c o n d i t i o n s .  
About 12 m i l l i o ~  cubic f e e t  of gas  were f l a r e d  d u r i n g  t h e  c a l i b r a t i o n  
o p e r a t i o n  a t  r a t e s  varying from 2 m i l l i o n  c u b i c  f e e t  pe r  day t o  about 
1 6  m i l l i o n  cubic f e e t  per  day. 



.- 
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The gas burned w i t h  a c l e a r ,  b l u e  flame. The plume o f  h e a t e d  a i r  r i s i n g  
above t h e  f l a r i n g  s t a c k  was . t racked  a s  i t  was d i s p e r s e d  i n  t h e  a i r  by  a  
U . S .  P u b l i c  H e a l t h  S e r v i c e  monitor  a i r c r a f t .  A s  t h e  burned  gas  approached 
ground l e v e l ,  samples  were obta ined  by mobile  r a d i a t i o n  m o n i t o r s  d i s -  
patched t o  t h e  s c e n e  b y  r a d i o .  Permanent monitor ing s t a t i o n s  i n  t h e  ayes 

a l s o  c o l l e c t e d  a i r  samples  b e f o r e ,  d u r i n g ,  and a f t e r  t h e  f l a r i n g  p e r i o d s .  
The c a l i b r a t i o n  c o n t i n u e d  du r ing  t h e  heavy snowstorm t h a t  cove red  t h e  a r e a  
on October 7 .  

A i r  samples were t a k e n  and analyzed by t h e  U.S. P u b l i c  H e a l t h  S e r v i c e ,  t h e  
Lawrence R a d i a t i o n  Labora tory  (Livermore, ~ a l i f o r n i a )  , and t h e  Colorado 
S t a t e  Hea l th  Department .  The r e s u l t i n g  d a t a  from each  l a b o r a t o r y  were 
cross-checked t o  e n s u r e  accuracy.  Complete c a l i b r a t i o n  d a t a  are a v a i l a b l e  
t o  t h e  p u b l i c  i n  t h e  P r o j e c t  Rulison Open F i l e s  i n  Denver,  B a r t l e s v i l l e ,  
Oklahoma, and Las  Vegas , Nevada. 

I Radia t ion  c o n c e n t r a t i o n  guides have been developed f o r  t r i t i u m  and o t h e r  
r a d i o i s o t o p e s  based  on  exposure guides developed by t h e  F e d e r a l  R a d i a t i o n  
Counci l ,  t h e  I n t e r n a t i o n a l  Commission on Radia t ion  P r o t e c t i o n ,  and t h e  . 
Nat iona l  Counc i l  f o r  Rad ia t ion  P r o t e c t i o n .  These a r e . e s t a b l i s h e d  on t h e  
b a s i s  of con t inuous  exposure  t o  t h e  concen t r a t ions  s p e c i f i e d .  

The r a d i a t i o n  c o n c e n t r a t i o n  guide  f o r  t r i t i u m  is 67,000 p i c o c u r i e s  p e r  
cub ic  meter of a i r .  Dur ing  t h e  c a l i b r a t i o n  f l a r i n g ,  t h e  h i g h e s t  t r i t i u m  
measurement o b t a i n e d  n e a r  Grand Valley was 50 p i c o c u r i e s  p e r  c u b i c  m e t e r  
of a i r  o r  o n e  one-thousandth of t h e  RCG; t h e  h i g h e s t  measurement o b t a i n e d  
nea r  R i f l e  was 1 6 0  p i c o c u r i e s  pe r  cubic  meter  of a i r  o r  o n e  fou r -hundred ths  
of t h e  RCG. These measured concen t r a t ions  w e r e  o b t a i n a b l e  o n l y  d u r i n g  t h e  
passage of  t h e  plume, which v a r i e s  w i t h  wind d i r e c t i o n .  

A c u r i e  is a q u a n t i t y  of r a d i o a c t i v i t y  desc r ibed  by t h e  number of  atoms 
d i s i n t e g r a t i n g  p e r  second of any given r a d i o a c t i v e  s u b s t a n c e .  A p i c o c u r i e  
i s  one-mi l l ion th  o f  one-mi l l ion th  of a curie--or 2.22  d i s i n t e g r a t i o n s  p e r  
minute. 
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The f i r s t  phase  d f  product ion  t e s t  f l a r i n g  of n a t u r a l  gas from t h e  
P r o j e c t  Rul ison w e l l  was completed today a t  2:17 p.m. MST when t h e  w e l l  . 

was s h u t  i n .  A t o t a l  of  109.456 mi l l ion  cubic  f e e t  of n a t u r a l  g a s  was 
f l a r e d  a t  h igh  r a t e s  ave rag ing  about 15 mil l2on cubic  f e e t  p e r  day d u r i n g  
t h e  tes t  p e r i o d  which s t a r t e d  October 26. Wellhead p ressure  was 2,246 
pounds per  square  i n c h  when t h e  t e s t  s t a r t e d  and dropped t o  1 ,200 p s i  a t  
s h u t  i n .  

The n a t u r a l  gas i s  from a chimney of broken rock formed by a 40-ki lo ton 
n u c l e a r  d e t o n a t i o n  on September 10, 1969, about 8,400 f e e t  below t h e  
s u r f a c e  of t h e  P r o j e c t  Rul ison s i t e  near  Grand Valley,  Colorado. The pro- 
d u c t i o n  t e s t s  a r e  b e i n g  conducted t o  determine t h e  e f f e c t i v e  chimney and 
f r a c t u r e  volume, t h e  long-term production c h a r a c t e r i s t i c s  o f  t h e  gas 
r e s e r v o i r ,  and t h e  product ion  c a p a b i l i t y  of  ' t h e  w e l l .  

The w e l i  w i l l  be  s h u t  down f o r  about 20 'days ,  . o r  u n t i l  p r e s s u r e  b u i l d s  
up s u i f i c i e n t l y  t o  a l low s t a r t i n g  the  nex t  segment of t h e  p roduc t ion  
t e s t i n g  program. P r e s e n t  p lans  f o r  completion of t h e  program a r e  t o  f l a r e  
f o r  16 days a t  a r a t e  of  10 m i l l i o n  cubic f e e t  per  day, s h u t  down f o r  
abou t  20 days ,  and f l a r e  f o r  90 days a t  a  r a t e  of 5 m i l l i o n  c u b i c  f e e t  
p e r  day.  P roduc t ion  t e s t  r e s u l t s  w i l l  n o t  b e  known u n t i l . a l l  d a t a  have 
been  analyzed.  

- .- 
P r o j e c t  Rul ison is a p lowsh i re  Program experiment t o  de termine  t h e  
f e a i b - i 1 5 t y  of  s t i r n u r a t i n g  production from a low-permeability, -gas-bearing --- --- -- 

f o r m a t i o n  u s i n g  a n u c l e a r  de tona t ion  t o  f r a c t u r e  t h e  rock. P r o j e c t  pa r -  
t i c i p a n t s  a r e  A u s t r a l  O i l  Co., Inc . ,  t h e  U.S. Atomic Energy Commission, 
and t h e  Department of t h e  I n t e r i o r .  

  he. p r o d u c t i o n  t e s t  f l a r i n g  was s t a r t e d  a f  ter a c a l i b r a t i o n  f l a r i n g  test  
had  been  conducted by t h e  AEC t o  determine t h a t  r a d i o a c t i v i t y  r e l e a s e d  
b y  t h e  f l a r i n g  would n o t  endanger pub l i c  h e a l t h  o r  s a f e t y .  The rad io -  
a c t i v i t y  r e l e a s e d  b y  t h e  f l a r i n g  was w e l l  below t h e  r a d i a t i o n  c0ncentr.a- 
t i o n  g u i d e l i n e s .  
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Production test f l a r i n g  i s  scheduled  t o  be resumed a t  t h e  P r o j e c t  Rulison 
wel l  on December 1. Natura l  gas  from t h e  nuc lea r - s t imula ted  w e l l  near  
Grand Valley, Colorado, w i l l  b e  f l a r e d  a t  a r a t e  of  5 m i l l i o n  cubic 
f e e t  per  day f o r  up t o  20 days .  

The o r i g i n a l  schedu le  w a s , f o r  t h e  second p roduc t ion  f l a r i n g  test  t o  b e  . , 

a t  a  r a t e  of 10 m i l l i o n  cub ic  f e e t  per  day f o r  16 days. The change i s '  
being made ' t o  provide  a d d i t i o n a l  downhole p r e s s u r e  and tempera ture  da ta  
t h a t  was not  ob ta ined  dur ing  t h e  October  2 3  through November 3 f l a r i n g  
t e s t s .  

The current  f l a r i n g  o p e r a t i o n  w i l l  b e  conducted w i t h  p r e s s u r e  and tempera- 
t u r e  measuring devices  downhole. F l a r i n g  a t  t h e  d e s i r e d  r a t e  i s  expected 
t o  provide d a t a  necessa ry  f o r  r e s e r v o i r  e v a l u a t i o n .  

During t h e  f l a r i n g  p e r i o d ,  r a d i a t i o n  s u r v e i l l a n c e  w i l l  b e  maintained. f o r  
a i r  and water  i n  t h e  a r e a  around t h e  s i t e  by  t h e  U.S. P u b l i c  Health 
Service.  Radia t ion  r e l e a s e d  d u r i n g  t h e  f l a r i n g  i s  expected t o  remain a t  
about t h e  same level a s  f o r  p rev ious  f l a r i n g s ,  w e l l  below t h e  rad ia t ion  

. . concentra t ion  g u i d e l i n e s .  

The Pro jec t  Ru l i son  40-kiloton n u c l e a r  d e t o n a t i o n  was conducted September 
10,  1969. Na tu ra l  gas produced by the  w e l l  h a s  been  f l a r e d  over  seve ra l  
periods s i n c e  t h e  w e l l  was r e e n t e r e d  on August 1. ~ ~ ~ r o x i m a t e l y  122 
mi l l ion  cubic  f e e t  of n a t u r a l  gas have been f l a r e d  t o  d a t e .  . 

Pro jec t  Rulison is a j o i n t  goverment-industry exper iment  t o  determine 
i f '  production of n a t u r a l  gas from a low-permeabil i ty fo rmat ion  can be 
s t imula ted  by a n u c l e a r  d e t o n a t i o n .  P r o j e c t  p a r t i c i p a n t s  a r e  Aust ra l  O i l  
Co., Inc . ,  t h e  U . S .  Atomic Energy Commission, and t h e  Department of t h e  
I n t e r i o r .  It is . p a r t  of t h e  AEC's Plowshare Program . t o  develop peaceful 
uses f o r  n u c l e a r  e x p l o s i v e s .  
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The second phase of t h e  P r o j e c t  Rulison p roduc t ion  t e s t  f l a r i n g  program 
w a s  completed on Sunday, December 20, a t  2:03 p.m. MST. About 100 m i l l i o n  
c u b i c  f e e t  of gas from t h e  nuc lea r - s t imula ted  w e l l  n e a r  Grand Val ley ,  
Colorado,  was f l a r e d  dur ing t h e  test  which s t a r t e d  on December 1. 

The production t e s t  f l a r i n g  program i s  b e i n g  conducted t o  o b t a i n  d a t a  t o  
de te rmine  the  s i z e  of t h e  r u b b l e - f i l l e d  chimney, t h e  a r e a  of  rock f rac-  
t u r e d ,  and t h e  amount of n a t u r a l  gas produced when t h e  40-ki lo ton nuc lea r  
e x p l o s i v e  was detonated 8,400 f e e t  beneath  t h e  s u r f a c e  a t  t h e  s i t e  on 
September 10,  1969. The wel l  was r e e n t e r e d  on August 1 and a t o t a l  of 222 
m i l l i o n  cubic  f e e t  of gas has  been f l a r e d  t o  d a t e .  

The t h i r d  phase of product ion tes t  f l a r i n g  i s  scheduled t o  s t a r t  i n  from 
f o u r  t o  six weeks fo l lowing a n a l y s i s  of d a t a  ob ta ined  d u r i n g  t h e  second 
phase and subsequent p r e s s u r e  bu i ldup  i n  t h e  w e l l .  .,a.C 

During.  t h e  test  f l a r i n g ,  r a d i a t i o n .  s u r v e i l l a n c e  was maiptained 
by t h e  U.S. Environmental P r o t e c t i o n  Agency ( former ly  t h e  U.S. Publ ic  
Hea l th  Serv ice ) .  Radia t ion l e v e l s  i n  t h e  a i r  around t h e  s i t e  remained w e l l  
'below t h e  r a d i o a c t i v i t y  concen t ra t ion  g u i d e l i n e s .  Rad ia t ion  i n  t h e  gas a t  
t h e  wellhead has been reduced about 30 p e r c e n t .  

P r o j e c t  Rulison i s  a  j o i n t  government-industry experiment t o  determine i f  
t h e  production of n a t u r a l  gas from a  low-permeabil i ty format ion can b e  

- -  
- s timulated-by -a-nuclear- de tona t ion .  Prod ec t - -par t ic ipants-are  A u s t r a l  O i l  . 

Co. , I n c . ,  t h e  U.  S  Atomic Energy Commission, and t h e  Department of t h e  
I n t e r i o r .  It is p a r t  of t h e  AEC's Plowshare Program t o  develop peacefu l  
u s e s  f o r  nuclear  explos ives  . 
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The q u a l i t y  o f  gas  from t h e  P r o j e c t  Ru l i son  w e l l  i s  improving and t h e  
amount o f  r a d i o a c t i v i t y  i n  t h e  gas i s  d e c r e a s i n g ,  according t o  r e p o r t s  
on chemica l  and rad iochemica l  a n a l y s e s  of t h e  gas  r e c e n t l y  completed. 
The v e r y  s m a l l  c o n c e n t r a t i o n  of r a d i o a c t i v i t y  i n  of f - s i t e  a r e a s  r e s u l t i n g  
from f l a r i n g  (bu rn ing )  t h e  gas has a l s o  been  f u r t h e r  reduced.. 

The gas i s  from a chimney of broken rock formed by a  40-ki loton n u c l e a r  
d e t o n a t i o n  on  September 10,  1969, about  8 ,400  f e e t  below t h e  s u r f a c e  a t  
t h e  P r o j e c t  R u l i s o n  s i t e  near  Grand Va l l ey ,  Colorado.  Gas from t h e  w e l l  
i s  b e i n g  f l a r e d  a t  va r ious  r a t e s  and f o r  v a r i o u s  l eng ths  of t ime t o  d e t e r -  
mine  t h e  e f f e c t i v e  chimney and f r a c t u r e  volume, t h e  product ion c a p a b i l i t y  
of  t h e  w e l l ,  and t h e  long-term p roduc t ion  c h a r a c t e r i s t i c s  of t h e  gas 
r e s e r v o i r .  

Gas samples  a r e  t a k e n  from t h e  wel lhead  p e r i o d i c a l l y  du r ing  t h e  f l a r i n g  
o p e r a t i o n s  and  ana lyzed  by t h e  Environmental  P r o t e c t i o n  Agency's South- 
w e s t e r n  R a d i o l o g i c a l  H e a l t h .  Labora tory  i n  Las  Vegas; Oak Ridge (Tennessee) 
N a t i o n a l  Labora to ry ;  Lawrence Rad ia t ion  Labora to ry  i n  Livermore, C a l i f o r -  
n i a ;  and by commercial l a b o r a t o r i e s .  Each l a b o r a t o r y ' s  ana lyses  a r e  com- 
pa red  w i t h  t h o s e  o f  t h e  o.thers t o  o b t a i n  t h e  maximum amount of da t a .  The 
c u r r e n t  d a t a  are from gas samples .  t aken  on  November 3; however, c o n t i n u a l  
r a d i o l o g i c a l  m o n i t o r i n g  is main ta ined  a t  t h e  s i t e .  

Chemical a n a l y s i s  of t h e  gas is made t o  d e t e r m i n e  i ts  q u a l i t y .  The 
chemica l  makeup de t e rmines  how much h e a t  w i l l  b e  produced when t h e  gas  
is burned .  N a t u r a l  gas  con ta in ing  a l a r g e  amount of carbon d ioxide ,  f o r .  
example, w i l l  n o t  produce a s  much h e a t  as gas  low i n  carbon dioxide.  

The chemica l  components i n  a  composi te  o f  t h e  gas samples, shown i n  
p q r c e n t a g e  b y  volume were: methane--37.70 p e r c e n t ;  ethane-2.24 pe rcen t ;  
propane--0.54 p e r c e n t ;  butane--0.27 p e r c e n t  ; o t h e r  hydrocarbons--0.054 
p e r c e n t ;  carbon dioxide--43 p e r c e n t ;  nitrogen--1.28 percent ;  hydrogen- 
14 .2  . . p e r c e n t .  

The amount of ca rbon  d iox ide  is. g r a d u a l l y  d e c r e a s i n g  a s  t h e  gas i s  f l a r e d .  
The l e v e l  is  expec ted  t o  be about 1 0  p e r c e n t  wlien t h e  product ion t e s t  
f l a r i n g  program is  completed. The amounts of  o t h e r  chemical components 
i n  t h e  gas  a r e  t y p i c a l  of t h e  n a t u r a l  gas  i n .  t h e  Rulison f i e l d .  

Radiochemica l  a n a l y s i s  o f .  t h e  gas shows . t h a t  r a d i o a c t i v i t y  is  d e c r e a s i n g  
a s  f r e s h  g a s  f l ows  i n t o  t h e  ch imney. to  r e p l a c e  t h a t  be ing  f l a r e d .  Radio- 

. . 
a c t i v i t y  levels i n  t h e  gas a r e  expec ted  t o  b e  cons iderably  l e s s  a t  t h e  end 

d 
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o f  t h e  t h i r d  phase  of t h e  product ion t e s t  f l a r i n g  ope ra t ion  which 'is sche -  
d u l e d  t o  b e g i n  . i n  February and c o n t i n u e  u n t i l  s p r i n g .  

T h e  r a d i o i s o t o p e s  of major i.mpo'rtaice a r e  t r i t i u m  and krypton.  The gas  
now con ta ins '  104 p i cocur i e s  'per c u b i c  c e n t i m e t e r  of gas of bo th  t r i t i u m  
(hydrogen-3) and krypton-85. The gas c o n t a i n e d  approximately 175 p i c o c u r i e s  

. p e r  c u b i c  cef i t imeter  of gas of each d f  t h e s e  i s o t o p e s  when t h e  w e l l  w a s '  
r e e n t e r e d  on August 1, 1970. 

O t h e r  r a d i o i s o t o p e s  i d e n t i f i e d  i n  t h e  gag and t h e i r  amounts, s t a t e d  i n  
p i c o c u r i e s  p e r  cubic  cent imeter  of g a s  are : carbon-14, .0.26; argon-37 and 
39, 2  -1; radon-222, 0.00269; and mercury-203, 0.00001. 

. . 

Both  t r i t i u m  and krypton have been d e t e c t e d  i n  t h e  a i r  around t h e  P r o j e c t  
R u l i s o n  s i t e  du r ing  f l a r i n g  o p e r a t i o n s .  No r a d i o a c t i v i t y  above background 
h a s  b e e n  found i n  s t reams and d r i n k i n g  w a t e r  i n  t h e  a r ea .  A i r  and w a t e r  
s a m p l i n g  s t a t i o n s  a r e  maintained i n  t h e  a r e a  b y  t h e  Environmental P r o t e c -  
t i o n  Agency. During t h e  second p r o d u c t i o n  t e s t  f l a r i n g  which ended 
December 20, t h e  h ighes t  amount of t r i t i u m  measured where anyone l i v e s  
was from an  a i r  sample t h r e e  mi l e s  from t h e  t e s t  l o c a t i o n .  It was 11 pico -  
c u r i e s  pe r  c u b i c  meter of a i r .  The h i g h e s t  amount of t r i t i u m  measured i n  
an i n h a b i t e d  a r e a  dur ing  t h e  f i r s t  f l a r i n g  o p e r a t i o n  i n  Cctober  was 1 6 0  
p i c o c u r i e s  p e r  cubic  meter of a i r .  Krypton  measurements were abou t  t h e  6%- 

same. . 
T h e  r a d i a t i o n  concen t r a t ion  guide f o r  t r i t i u m  i s  67,000 p i c o c u r i e s  p e r  
c u b i c  meter  of  a i r  and f o r  krypton 100 ,000 p i c o c u r i e s  per  c u b i c  m e t e r  of 
a i r .  A  c u r i e  i s  a  quan t i t y  of r a d i o a c t i v i t y  measured by t h e  number of 
a toms o f  r a d i o a c t i v e  subs tance  d i s i n t e g r a t i n g  p e r  second. A p i c o c u r i e  i s  
o n e - m i l l i o n t h  of one-millionth of a  c u r i e  o r  2.22 d i s i n t e g r a t i o n s  p e r  
m i n u t e .  

-- ---- - 

P r o j e c t  R u l i s o n  is  a Plowshare Program exp-eriment-topdetermine t h e - f  eas i- 
b i l i t y  of s t i m u l a t i n g  product ion from a low pe rmeab i l i t y  gas-bearing 
f o r m a t i o n  u s i n g  a  nuc lea r  de tona t ion  t o  f r a c t u r e  t h e  rock. P r o j e c t  p a r t i -  
c i p a n t s  a r e  A u s t r a l  O i l  Company, I n c . ,  the U.S. Atomic Energy C o d s s i o n ,  
and  t h e  Department of t h e  I n t e r i o r .  
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The t h i r d  phase of p roduc t ion  t e s t  f l a r i n g  of  n a t u r a l  gas from t h e  P r o j e c t  
Rulison w e l l  i s  scheduled  t o  beg in  on February 2 .  Gas from t h e  nuc lea r -  
s t i m u l a t e d  w e l l  n e a r  Grand V a l l e y ,  Colorado, w i l l  b e  f l a r e d  (burned) a t  a  
r a t e  of 1 0  t o  15 m i l l i o n  cub ic  f e e t  p e r  day f o r  approximately 10 days and 
then  a t  a reduced r a t e  f o r  up t o  80 days .  

The p roduc t ion  t e s t  f l a r i n g  program is designed t o  o b t a i n  d a t a  needed 
t o  e v a l u a t e  t h e  experiment which was conducted t o  determine how much t h e  
p roduc t ion  of n a t u r a l  gas  from a low-permeabil i ty formation can be  stimu- 
l a t e d  by a n u c l e a r  de tona t ion .  

Data ob ta ined  s o  f a r  i n d i c a t e s  t h a t  t h e  r u b b l e - f i l l e d  chimney, c r e a t e d  b y '  
t h e  40-k i lo ton  n u c l e a r  d e t o n a t i o n  8,400 f e e t  beneath  t h e  s u r f a c e  conducted 
on September 1 0 ,  1969, is about  270 f e e t  h i g h ,  140 f e e t  s c r o s s  and capab le  
of h o l d i n g  more t h a n  200 m i l l i o n  cub ic  f e e t  of gas .  About 222 m i l l i o n  cub ic  
f e e t  of gas  h a s  been f l a r e d  t o  d a t e .  

During t h e  p roduc t ion  test f l a r i n g  p e r i o d ,  r a d i a t i o n  s u r v e i l l a n c e  w i l l  b e  
mainta ined f o r  a i r  and w a t e r  i n  t h e  a r e a  around t h e  s i te  by t h e  Environ- 
mental  P r o t e c t i o n  Agency's Southwestern  Rad io log ica l  Heal th  Labora tory  
( fo rmer ly  of  t h e  U. S. P u b l i c  Hea l th  S e r v i c e )  . ~ a d i a t i o n  r e l e a s e d  d u r i n g  
the f l a r i n g  i s  expected t o  remain a t  about  the.  same l e v e l  a s  £or  previous  
f l a r i n g s ,  w e l l  below t h e  r a d i a t i o n  c o n c e n t r a t i o n  gu ide l ines .  

P r o j e c t  Ru l i son  is p a r t  of t h e  U.S. Atomic Energy Commission's Plowshare 
Program t o  deve lop  peace fu l  uses  f o r  n u c l e a r  exp los ives .  P r o j e c t  p a r t i c i -  
pan t s  a r e  A u s t r a l  O i l  Co., I n c . ,  t h e  U:S. Atomic Energy Commission, and 
t h e  Department of t h e  I n t e r i o r .  



UNITED STATES 
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Post O f f i c e  Box 14100' 
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The n a t u r a l  gas be ing  produced from t h e  P r o j e c t  Rul ison w e l l  n e a r  Grand 
Val ley ,  Colorado, i s  continuing t o  show improvement i n  q u a l i t y  and a  
r a p i d  d e c r e a s e  i n  t h e  concen t ra t ion  of r a d i o a c t i v i t y  conta ined i n  t h e  
gas .  

The l a t e s t  radiochemical  ana lys i s  of gas  be ing  produced d u r i n g  t h e  t h i r d  
p roduc t ion  t e s t  f l a r i n g  a t  the Rul ison w e l l  shows r a d i o a c t i v i t y  i n  t h e  gas  
has  decreased t o  1120th of  the  l e v e l  p r e s e n t  d u r i n g  t h e  f i r s t  c a l i b r a t i o n  
f l a r i n g  i n  October 1970. (Lates t  l e v e l s :  krypton-85, 5 . 1  p i c o c u r i e s  per  
c u b i c  cen t imete r  of gas; t r i t i u m ,  5.3 p i c o c u r i e s  p e r  c u b i c  cen t imete r  of 
gas.) Ana lys i s  of t h e  gas  is  be ing  conducted by Oak Ridge Na t iona l  Labora- 
t o r y ,  Lawrence Radia t ion Laboratory,  and I s o t o p e s ,  I n c .  The gas ,  which i s  
c u r r e n t l y  be ing  f l a r e d  a t  the  approximate rate of 1 m i l l i o n  c u b i c  f e e t  
p e r  day,  was composed of  71 percent  methane, 19 percen t  carbon d iox ide ,  
and 10 p e r c e n t  hydrocarbons and gases ,  a t  t h e  end of February.  

The n u c l e a r  e x p l o s i v e ,  detonated 8,400 f e e t  underground, c r e a t e d  a chimney 
approximate ly  270 f e e t  h igh which i n t e r s e c t s  abou t  75 f e e t  of gas  sands  i n  
t h e  Mesaverde format ion.  The w e l l  has  produced approximately 210 m i l l i o n  
c u b i c  f e e t  of gas s i n c e  t h e  s t a r t  of t h e  t h i r d  p roduc t ion  f l a r i n g  test on 
February  2, 1971. T o t a l  gas product ion from t h e  w e l l  i s  now i n  excess  of 
430 m i l l i o n  cub ic  f e e t .  The c u r r e n t  p roduc t ion  test i s  expected t o  end 

- - - - - - - -. - approximately-May-1 .- --- - - -- _ - _  - 

P r o j e c t  Rul ison i s  a j o i n t  government-indus t r y  sponsored experiment t o  
de te rmine  i f  t h e  product ion of n a t u r a l  gas from a low-permeability forma- 
t i o n  c+n be s u c c e s s f u l l y  s t imula ted  by a n u c l e a r '  de tonat ion- .  P r o j e c t  par- 
t i c i p a n t s  a r e  t h e  U S .  Atomic Energy Commission, A u s t r a l  O i l  Co., I n c . ,  
and t h e  Department of t h e  I n t e r i o r .  

Two a .dd i t iona1  n u c l e a r  gas s t i m u l a t i o n  p r o j e c t s  a r e  i n .  t h e  .p ro jec t  
d e f i n i t i o n  s t a g e .  These p r o j e c t s  a r e  Rio  Blanco, l o c a t e d  i n  t h e  Piceance 
Bas in  of wes te rn .  Colorado, and 'Wagon Wheel i n  sou thwes t  Wyoming. 

Rio Blaqco is sponsored by  CER ~ e o n u c l e a r  of  Las  Vegas, Nevada. The f i r m  
p l a n s  t o  have t h e  p r o j e c t  d e f i n i t i o n  r e p o r t  completed by l a t e  summer. 

L 

P r o j e c t  Wagon Wheel has .been proposed b y  E l  Paso N a t u r a l  Gas Company. E l  
Paso Na tura l  Gas.Company was t h e  f i r s t  i n d u s t r y  sponsor  t o  c o o p e r a t e . w i t h  
t h e  Atomic Energy Commission i n  t h e  conduct of a Plowshare p r o j e c t .  P r o j e c t  
Gasbuggy was conducted n e a r  Farmington, New Mexico, i n  1967. I 
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The t h i r d  phase of production t e s t i n g  of n a t u r a l  gas from t h e  P r o j e c t  
Rulison w e l l  was scheduled t o  end a t  midafternoon Apr i l  23. The t h i r d  
phase s t a r t e d  on February 2 ,  1971. A n  est imated t o t a l  volume of 455 
mi l l ion  cubic  f e e t  of gas w i l l  have been f l a r e d ,  o r  burned, s i n c e  t h e  w e l l  
was reen te red  on August 1, 1970. The production t e s t i n g  program was con- 
ducted t o  ob ta in  d a t a  needed t o  eva lua te  t h e  success  of t h e  experiment. 

A 40-kiloton nuc lear  explosive  was detonated 8,400 f e e t  beneath the  s u r -  
f ace  of t h e  P r o j e c t  Rulison s i t e  near  Grand Valley,  Colorado, on September 
10,  1969, i n  an experiment t o  determine how much t h e  product ion of n a t u r a l  
gas from a low-permeability formation can b e  s t imula ted  by a nuc lear  
explosion.  

The de tona t ion  c rea ted  a rubble - f i l l ed  chimney es t imated t o  be about 270 
f e e t  h igh,  140 f e e t  ac ross ,  and capable of holding approximately 200 m i l l i o n  
cubic f e e t  of gas a t  r e s e r v o i r  pressures .  Preliminary da t a  i nd i ca t e s  t h q t  
the  production of n a t u r a l  gas has been enhanced f i v e  t o  t e n  fo ld  over con- 
ven t iona l  we l l s  i n  a comparable gas-producing zone i n  the  Rulison f i e l d .  

Radioac t iv i ty  i n  t h e  gas decreased s i g n i f i c a n t l y  dur ing t h e  production 
1 t e s t i n g  operat ion.  When the .wel l  w a s  reen te red ,  t h e  gas contained approxi-  

mately 175 p i cocu r i e s  pe r  cub ic  cent imeter  each of t r i t i u m  and krypton,  
the  r ad ioac t i ve  i so topes  of main concern. The gas now conta ins  approxi- 

i mately 3.-3 p i cocu r i e s  per  cub i c  cent imeter  of t r i t i u m ,  and 2.9 p icocur ies  
per cubic cent imeter  of krypton. 

The gas was f l a r e d  a t  r a t e s  as high as  20 mi l l i on  cubic f e e t  pe r  day 
during h igh- ra te  f l a r i n g  i n  October, t o  s l i g h t l y  l e s s  than one m i l l i o n  
cubic.  f e e t  pe r  day a t  t h e  end of t h e  t h i r d  f l a r i n g  period.  When the  w e l l  
i n  shu t  i n ,  t h e  p r e s su re  b u i l d u p w i l l  be monitored over a long per iod of 

I time as p a r t  of t h e  p ro j ec t  eva lua t ion .  
j A 

Af te r  t h e  w e l l  i s  s h u t  i n ,  t h e  s i t e  w i l l  b e  .cleaned up and placed i n  a 
standby condi t ion .  

Raw da t a  concerning the  production t e s t i n g  program, is a v a i l a b l e  i n  open 
f i l e s .  Reports  w i l l  be made a v a i l a b l e  i n  t h e  near  fu tu r e .  This da t a  has  
been furn i shed  t o  t h e  Federal  D i s t r i c t  Court i n  Denver, Colorado. 

A complete eva lua t i on  of t he  success of t h e  p ro j ec t  w i l l  t a k e  s e v e r a l  
months and r e s u l t s  w i l l  not b e  published u n t i l  t h e  eva lua t i on  ha s  been 
completed. Future p lans  f o r  t h e  Rulison f i e l d  w i l l  await  these  results., - 

! 



A p r i l  23, 1971 

During t h e  product ion t e s t i n g  program, t h e  Environmental P r o t e c t i o n  
Agency mainta ined radi 'a t ion  s u r v e i l l a n c e  of  a i r  and water  i n ,  t h e  a r e a  
around t h e  s i te.  The measured c o n c e n t r a t i o n s  of .' t r i t i u m  and krypton i n  
a i r  i n - p o p u l a t e d  a r e a s  l e a d  t o  t h e  conclus ion t h a t  i t  i s  hi .ghly u n l i k e l y  
t h a t  anyone rece ived  a n  exposure i n  excess  of one-tenth of one m i l l i -  
roentgen.  This i s  a. f a c t o r  of a t  l e a s t  25  times s m a l l e r  than  t h e  upper 
l i m i t  dose  of 2.5 m i l l i r o e n t g e n s  p o s t u l a t e d  p r i o r  t o  t h e  f l a r i n g .  Sur face  
w a t e r  i n  t h e  a r e a  around t h e  s i t e  showed n o  i n c r e a s e  i n  r a d i a t i o n  above 
t h e  normal background l e v e l .  

D r .  ~ o h n '  Emerson, Colorado S t a t e  Department of P u b l i c  Heal th  ,' and h i s  
s t a f f  performed measurements and a n a l y s i s  i n  t h e  genera l  a r e a  throughout 
t h e  program. S t a t e  o f f i c i a l s  have been k e p t  informed of a l l .  t e s t  opera- 
t i o n s  and r e s u l t s .  

P r o j e c t  Rul ison i s  p a r t  of t h e  U.S. Atomic Energy C o m m i ~ s i o n ' ~ ~  Plowshare 
Program t o  .develop peacefu l  uses  f o r  n u c l e a r  exp los ives .  P r o j e c t  p a r t i c i -  
p a n t s  a r e  A u s t r a l  O i l  Co., I n c . ,  t h e  U.S. Atomic Energy Commission, and 
t h e  Department of t h e  I n t e r i o r .  



UNITED STATES 
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Post Off ice  Box 14100 
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May 1 7 ,  1971 

Off ice  of P u b l i c  A f f a i r s  
2753 South Highland 
Telephone: 734-3851 

(NOTE: The fo l lowing  was telephoned t o  the Colorado p r e s s  on ,Friday,  
May 14, 1971.) 

A very small  g a s  l e a k  of approximately one cub ic  f o o t  p e r  day has  
developed i n  t h e  p r e s s u r e  con t ro l  valve system a t  t h e  P r o j e c t  Rulison 
emplacement w e l l  n e a r  Grand Valley, Colorado. 

The leak c o n s t i t u t e s  no hazard t o  the publ ic  e i t h e r  from t h e  n a t u r a l  gas 
or  from r a d i o a c t i v i t y .  Less than 1 percent of t h e  r a d i o a c t i v i t y  present  
when the  w e l l  w a s  completed remains i n  the gas, and p roper  v e n t i l a t i o n  
w i l l  prevent an exp los ive  mixture from forming. 

It is es t imated t h a t  about 50,000 cubic f e e t  of n a t u r a l  gas  w i l l  have t o  
be f l a r e d  t o  lower t h e  wellhead pressure  which now s t a n d s  a t  about 1,270 
pounds per s q u a r e  i n c h  before  r e p a i r s  can be  made. It is expected t h a t  
the  f l a r i n g  w i l l  t a k e  l e s s  than one day to  reduce t h e  p r e s s u r e  t o  a s a f e  
l e v e l .  Once r e p a i r s  have been made, the  we l l  w i l l  be s h u t  i n  again.  

Safe ty  personnel  from the  AEC and rad ia t ion  monitors a r e  i n  t h e  area  t o  
assure  pub l ic  s a f e t y .  

The wellhead is checked twice a day. The l e a k  was d i scovered  a t  8 a.m. 
Friday morning, and s t e p s  t o  s t o p  the  leak were promptly s t a r t e d .  Repairs 
a r e  expected to be completed Saturday, May 15. 
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Work . is underway t o  remove p r o d u c t i o n .  t e s t i n g  equipment from the  P r o j e c t  
Ru l i son  s i t e  s i x  miles s o u t h e a s t  of  Grand Valley, Colorado. S u r f a c e  
equipment, except  f o r  t h e  we l lheads ,  s e p a r a t o r  u n i t ,  and l i q u i d  s t o r a g e  
t a n k s ,  w i l l  b e  removed. S o i l  and wa te r  con ta in ing  low l e v e l s  of r ad io -  
a c t i v i t y  w i l l  a l s o  be removed. The work is  expected t o  be completed by 
e a r l y  August . 
P r o j e c t  Ru l i son .  was a  j o i n t  ' i ndus t ry  Atomic Energy Commission Plowshare 
Program experiment t o  de termine  t h e  f e a s i b i l i t y  of s t imula t ing  t h e  pro- 
d u c t i o n  of n a t u r a l  gas from a  low-permeabil i ty formation using a  n u c l e a r  
d e t o n a t i o n  t o  f r a c t u r e  t h e  rock.  The de tona t ion  took place  on September 
.lo, 1969,  about  8,400 f e e t  below t h e  s u r f a c e  of t h e  s i t e .  G a s  produced 
by t h e  w e l l  was f l a r e d  (burned) i n  a  product ion  t e s t  during t h e  w i n t e r  
of 1970-71. 

Low l e v e l s  o f  r e s i d u a l  r a d i o a c t i v i t y  w i l l  b e  cleaned up and a l l  economi- 
c a l l y  s a l v a g e a b l e  equipment w i l l  b e  put back  i n t o  opera t ing  cond i t ion .  
Contaminated m a t e r i a l  w i l l  b e  packaged and taken t o  the  Nuclear Engineer- 
i n g  Corpora t ion  r a d i o a c t i v e  was te  d i s p o s a l  s i t e  near  Beat t y  , Nevada. Some 
w a t e r  c o n t a i n i n g  l e v e l s  of  t r i t i u m  wel l  below Radiat ion Concentrat ion 
Guide l ines  w i l l  be steamed t o  t h e  atmosphere a t  the  s i t e .  

The s i te  w i l l  be surveyed w i t h  s e n s i t i v e  r a d i a t i o n  de tec t ion  ins t ruments  
t o  e n s u r e  t h a t  a l l  contaminated a r e a s  a r e  cleaned. The equipment l e f t  a t  

- - - -. . - t h e  -si te-wi-11-be -used -f or--long-range-moni-toring--and--for-possible-use-i-f---- 
t h e  w e l l  is  placed i n t o  product ion .  

Work a t  t h e  - Rulison si te i s  b e i n g  done by Aust ra l  O i l  Company, I n c  . , t h e  
p r o j e c t  's i n d u s t r i a l  sponsor .  Folluwing t h e  cleanup, the  AEC w i l l  con- 
t i n u e  t o  i n s p e c t  , the  s i te  p e r i o d i c a l l y  t o  ensure compliance with F e d e r a l  
and S t a t e  environmental  r e g u l a t i o n s .  . . 



This page intentionally left blank 

 



APPENDIX E 

TECHNICAL INFORMATION 
PLAN 



This page intentionally left blank 

 



APPENDIX E 

TECHNICAL INFORMATION PLAN 

A .  A  Technical  In fo rmat ion  P lan  o u t l i n i n g  t h e  procedures f o r  pub l i sh ing  
and d i s semina t ing  u n c l a s s i f i e d  s c i e n t i f i c  and t e c h n i c a l  informat ion 
r e l a t i n g  t o  P r o j e c t  Rulison was developed and i s  contained i n  "Pro- 
j e c t  Rulison D e f i n i t i o n  Plan" dated  March 26, 1969 .. 

B .  Plowshare Open F i l e  Reports  

A s i g n i f i c a n t  compilat ion of s c i e n t i f i c  and t e c h n i c a l  informat ion 
h a s  r e s u l t e d  from P r o j e c t  Rul ison.  

The b ib l iography  e n t i t l e d  "Reports Ava i l ab le  i n  Plowshare Open F i l e ,  " 

NVO-86 (Rev. 2) , l i s t s  those  p u b l i c a t i o n s  concerning Rul ison t h a t  
have been placed i n  t h e  Plowshare open f i l e s  by AECINV. A l l  of t h e  
p u b l i c a t i o n s  are a v a i l a b l e  t o  t h e  s c i e n t i f i c ,  t e c h n i c a l ,  and indus- 
t r i a l  communities. Also l i s t e d  i n  t h e  b ib l iography  a r e  c e r t a i n  o t h e r  
p u b l i c a t i o n s  concerning t h e  A E C ' s  s a f e t y  programs f o r  underground 
n u c l e a r  d e t o n a t i o n s  which may be  of ' p a r t i c u l a r  i n t e r e s t .  

The p u b l i c a t i o n s  desc r ibed  i n  NVO-86 (Rev. 2) may be purchased a t  
t h e  fo l lowing l o c a t i o n s  : 

U.S. Atomic Energy Commission 
Technical  Informat ion Center  
P o s t  Of f i ce  Box 62 
Oak Ridge, TN 37831 
(Check should be payable t o  

Microsurance, I n c . )  

N a t i o n a l  Technical  Informat ion 
S e r v i c e  

U .  S  . Department of Commerce 
S p r i n g f i e l d  , VA 22151 

I n  a d d i g o n ,  t h e s e  p u b l i c a t i o n s  a r e  r e a d i l y  a v a i l a b l e  f o r  p u b l i c  - -- - - -  -- - -- - - 
i n s p e c t i o n  i n  f u l l - s i z e  copy a t  t h e  f a o w i n g  l o c a t i o n s i -  - - - . . - -- - 

U.S. Bureau o f  Mines 
B a r t  l e s v i l l e  Petroleum Research 

c e n t e r  
'At t n  : Open . F i l e  
V i r g i n i a  & Cudahy S t r e e t s  
B a r t l e s v i l l e  , OK 74003 

U.S. Bureau of  Mines 
Off i c e  of Mineral Resources 

Evaluat ion . 

L i b r a r y ,  Bui ld ing 20 
A t t n : ' o p e n  F i l e  
Denver Federa l  Center  
Denver, CO 80225 

U.S. Atomic Energy Commission 
Nevada Operat ions  Off i c e  
2753 South Highland Drive 
Las Vegas , NV 89102 
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OPERATIONAL PROCEDURES FOR RULI'SON August 28, 1969 

I. EVENT, TIME, ' AND DATE 

The Rulison event  i s  scheduled . f o r  1500 ,hours on September 4 ,  1969, i n  . 

hole  R-E. 

. 11. LOCATION 

The n u c l e a r  event '  w i l l  t ake  p l a c e  n e a r  Grand Valley; Colorado, i n  . . 

Garf ie ld  County,  he' SGZ is i n  the  NE 1 / 4 ,  SW 1/4 ,  Sec. 25,  T7S, R95W. 

Geographic c o o r d i n a t e s  are :  Longitude 107O 56' 53" W ,  L a t i t u d e  39' 24 '  
21" N .  

111. DIRECTOR OF NUCLEAR OPERATIONS ' READINESS BRIEFINGS 

A .  B r i e f i n g s  w i l l  be  held  on: 

1. D-2 days at 1000 hours  MDT i n  t h e  OCC T r a i l e r  a t  t h e  Control  
P o i n t .  

2. , D-1 day a t  1930 hours  MDT a t  t h e  Holiday Inn i n  Grand J u n c t i o n  
Colorado. \ 

3 .  D-day a t  0630 hours MDT a t  t h e  Holiday Inn i n  Grand J u n c t i o n ,  
Colorado. 

B . Cont rac to r  and Agency Represen ta t ives  a t tending the  r e a d i n e s s  
b r i e f i n g s  w i l l  n o t i f y  t h e i r  personnel  of the  area  c o n t r o l  plan and 
any s a f e t y  p recau t ions  recommmended by the  Director  of Nuclear 

- -- - - - - O p e r a t i o n s ' - ~ d v i s - m y  P a n e l  and ensure  t h a t  t h e i r  r e s p e c t i v e  per- __ . 
sonne l ,  not  d i r k c t l y  connected wi th  t h e  event, a r e  n o t i f i e d  t o  
leave t h e  c o n t r o l l e d  a r e a  p r i o r  t o  t h e  f i n a l  sweep, as i n d i c a t e d  
i n  t h e  a r e a  c o n t r o l  procedures.  - .  

I V  . .AREA CONTROL PROCEDURES 

The fo l lowing  p l a n  is  scheduled f o r  p resen ta t ion  a t  the  D-1 day 
read iness  b r i e f i n g .  The p l a n  p resen ted  w i l l  be dependent upon t h e  
p r e d i c t e d  weather  f o r e c a s t .  Modif ica t ions  may be  made by t h e  D i r e c t o r  
of Nuclear Opera t ions '  Advisory P a n e l  p r i o r  t o  H-hour. 

A. H-30 h r  Close t h e  Bat t lement  Reservoir  Road t o  southbound 
t r a f f i c .  

B. H-27 h r  Commence sweep and c lea rance  of Batt lement Rese rvo i r  
. Area. 

C. H-9 112 hr Take c o n t r o l  of c l o s e d  a r e a s  (0-2.3 mi les )  and commence 
muster .  
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Commence i n i t i a l  sweep of (0-2.3 miles)  area.  D. H-9 hr  

E. H-6 h r  complete i n i t i a l  sweep of (0-2.3' mi les)  area.  - 

F. H-4 h r  ' Commence f i n a l  sweep of (0-2.3 miles)  a rea .  

G. H-3 h r  Complete f i n a l  sweep of (0-2.3 miles) a rea .  

H.  H-1 h r  Report a rea  c l e a r  f o r  arming. 

I. H-30 min Report a r e a  c l e a r  of ALL personnel .  

I J; H-hour Zero time. 

K. H+ The Director  of ~ u c l ' e a r  Operations w i l l  advise  when 
closed a reas  and roads  may b e  opened t o  normal t r a f f i c .  

A. A l l  personnel en te r ing  o r  e x i t i n g ' t h e  a r e a  w i th in  a two (2)  mile 
radius of GZ o r  south of t he  CP a r e a  a r e  required t o  s t op  a t  t h e  
muster o r  con t ro l  s t a t i o n  fo r  i s suance  o r  r e t u r n  of t h e i r  muster 
badges. 

I.:< B. Contractors and agencies w i l l  have a l l  of  t h e i r  personnel not 
connected wi th  this event  out of t h e  c losed  a r e a  p r i o r  t o  t he  
s t a r t  of the  f i n a l  sweep. 

I 

I 
C. AEC Secur i ty  w i l l  n o t i f y  OCC when t h e  a r e a  is c l e a r  fo r  arming. 

I 
I 
I V I .  RESPONSIBILITY 

A. The Di rec tor  of Nuclear Operations i s  respons ib le  f o r  opera t iona l  
sa fe ty  f o r  P ro j ec t  Rulison. From t h e  t i m e  the  explosive  a r r i v e s  
a t  the  Rulison s i t e  u n t i l  r e l i eved  by t h e  Di rec tor  of Nuclear 
Operations, t h e  Operations D i r ec to r  i s  de lega ted  r e s p o n s i b i l i t y  
fo r  r ad io log i ca l  and c r i t i c a l i t y  s a f e t y  w i t h i n  an a rea  of 800 
f ee t  r ad iu s  from su r f ace  ground zero.  

The Operations Director  o r  des ignee w i l l  inform t h e  Di rec tor  of 
Nuclear Operations a t  t h e  t i m e  when t h e  exp los ive  a r r i v e s  a t  Ground 
Zero. From t h e  time t h e  exp los ive  a r r i v e s  a t  t h e  Rulison s i t e ,  the  
Operations Di rec tor  i s  r e spons ib l e  t o  t h e  D i r ec to r  of Nuclear 
Operations f o r  complying with e s t a b l i s h e d  s a f e t y  requirements and 
procedures w i th in  t h e  a r e a  s t a t e d  above. Operat ional  guides f o r  
r ad i a t i on  exposure and contaminat ion l e v e l s  are contained i n  t h e  
Safety Plan.  

I B. Device Safe ty  and Secu r i t y  Procedures i n  t he  GZ a r e a  and A&F Control  
T r a i l e r  w i l l  b e  i n  accordance wi th  AEC Manual Chapter 0560. 

C. When permission t o  arm is  gran ted ,  OCC w i l l  v e r i f y  t h a t  t h e  Buddy 
System-is in e f f e c t  on t h e  A&F T r a i l e r .  



IX. 

Delays w i l l  b e  announced from the  D i r ec to r  of .Nuclear Operat ions  
Off i c e  and w i l l  be re fe renced  from the  o r i g i n a l l y  scheduled s h o t  * 
t ime . 
REENTRY 

'Al1 ,pos t sho t  r e en t ry  teams w i l l  b e  s t a g e d  a t  t h e  CP Muster S t a t i o n '  
and w i l l  r epo r t  t o  t h e  , r e e n t r y  s t a g i n g  a r e a  one hour p r i o r  t o  H-hour. 
Reentry w i l l  s t a r t  by d i r e c t i o n  o f  t h e  D i r ec to r  of Nuclear Operations 
and a l l  r e e n t r i e s  w i l l  be  coordinated w i t h  t h e  Operations Di rec to r .  
The person i n  charge of each p a r t y  w i l l  g ive  t he  Secu r i t y  Guard a t  
the Muster S t a t i o n  the  i tem number a s '  l i s t e d  i n  t h e  Schedule of  Events, 
names of personnel ,  and t h e  name of t h e  monitor f o r  t he  pa r ty .  

RADIOLOGICAL SAFETY, ' REENTRY PERSONNEL - , . 

A. P a r t i e s  en t e r i ng  contaminated,  o r  p o t e n t i a l l y  contaminated, areas ,  
must be accompanied by a q u a l i f i e d  Rad-Safe monitor. Arrangements 
f o r  Rad-Safe monitors may be made w i t h  EIC Rad-Safe p r i o r  t o  the 
event  o r  t he  l abo ra to ry  may u se  i ts  own q u a l i f i e d  Rad-Safe 
monitors.  

B . I n s  trumen t Locations 

1. RAMS ' 

Sta t i on  Bearing D i s t ance  (FT) Elevat ion SGZ=O (FT) 

~ ( 0 ~ )  
NE(450 ) 
E(90 
~ ~ ( 1 3 5 ~ ) -  - 
s ( 1 8 0 ' ~  
SW(225 ) 
w(270°& 
NW(315 ) 
Wellhead 
CP 

2. Air Sampler 

Gne u n i t  at CP. 0 n e . u n i t  t o  SGZ w i t h  Reentry Pa r ty .  

3 .  Postshot  

One' RAMS l o ca t ed  on Wellhead w i t h  r e c o r d e r  through Mr6 months 
o r  r e en t ry  d r i l l b a c k .  

4. Termination of RAMS and a i r  sampling .un i t s  w i l l  b e  a t  the  
d i s c r e t i o n  of t h e  D i r e c t o r  of Nuclear Operations.  



X . EVACUATION . . 

The Di r ec to r  of ~ u c l e a r  Operations w i l l  determine t h e  necess i ty  fo r  
evacuat ion of a l l  on-s i te  and o f f - s i t e  a r ea s .  EPA/NERC and CER per- 
sonne l  i n  conjunction with l o c a l  law en£ orcement o f f i c e r s  w i l l  
evacuate t h e  o f f - s i t e  areas  as d i r e c t e d  by t h e  Di rec tor  of  Nuclear 
Operations.  

X I .  VISITORS 

The Observer a r e a  f o r  o f f i c i a l  v i s i t o r s  and i n v i t e e s w i l l  b e  located 
approximately 2:3 miles  e a s t  of Grand Valley and 0.5 miles north of 
U.S . Highway 6/24 ,  approximately 6 .5 '  a i r  mi les  northwest of GZ.. This 
a r e a  may be .u sed  by p ro jec t  personnel  not  required a t  t h e  Control Po in t  
on D-day. P r i o r  t o  D-day, agencies  m u s t  submit names of t h e i r  personnel 
t o  t h e  J o i n t .  Of f ice  of Information f o r  access  t o  t h i s  a r ea .  Time f o r  
occupancy is  p r i o r  t o  H-2 hours. Radio countdown w i l l  be  provided. 

XII. COMMUNICATIONS 
\ 

A. A t  H-4 hours and 15  minutes, a l l  communications on t h e  s i t e  rad io  
n e t  w i l l  b e  l im i t ed  to  ope ra t i ona l  t r a f f i c  connected with the 
event  and w i l l  b e  con t ro l led  by t h e  EPA/NERC n e t  zon t ro l l e r .  

B. A t  H-5 minutes, r ad io  s i l e n c e  w i l l  be maintained on a l l  nets  except 
. for  ope ra t i ona l  con t ro l  and emergency t r a f f i c .  This w i l l  remain i n .  
e f f e c t  u n t i l  announced t h a t  normal t r a f f i c  may resume. 

X I I I .  AIR SPACE CONTROL 

With concurrence of FAA, t h e  a i r  space,  5-mile r ad iu s  from SGZ to  
15,000 f e e t  MSL, w i l l  be c losed from H-4 hours u n t i l  declared open by 
t he  Di rec tor  o f  Nuclear Operations a f t e r  detonat ion.  Addit ional  a i r  
space c lo su re  may be required i f  circumstances warrant .  Only event- 
r e l a t e d  a i r c r a f t  w i l l  be allowed i n  t h e  c losed  a i r  space. 

X I V .  REPORTS 
I 

i . A. A l l  t e chn i ca l  agencies w i l l  'keep t h e  Di rec tor  of Nuclear operations 

1 informed 'of  the  s t a t u s  of t h e i r  programs. 

B. A l l  t e c h n i c a l  agencies w i l l  f u r n i s h  ' r e s u l t s  t o  the  . 

Direc tor  .of Nuclear Operations f o r  i nc lu s ion  i n  t h e  H+30 minut'es 
r epo r t .  

. . 
C. Any a d d i t i o n a l  r e s u l t s  will be r epo r t ed  t o  t h e  Direct0.r of Nuclear 

Operations fo r  i nc fus ion  i n  t h e  H+6 hour  repor t .  



XV. ' MAIQIED STATIONS 

Agency Locat i o n  C omm V e h i c l e s  Per  s onne 1 

EPA~NERC Outside Closed S i t e  Net Turbo-Beech To B e  Announced 
Area 

LASL 2000' Upwind USAF UHlF To Be Announced 
, 2000' A l t i t u d e  

Above T e r r a i n  

XVI. TECHNICAL STATIONS (INSIDE 5-MI.LE CONTROLLED AREA) 

Agency Locat  i o n  Pe r sonne l  

BLUME Clem Ranch Lloyd Lee and R. Johnson 
BLUME Schwab Ranch Wil l iam Nelson 
BLUE Lemon R,anch R. Tapper 
B L W  .. ~ a t t l e m e n t  . Schoo l  R. Runge 
USGS Lemon Residence To Be Announced 

X V I I  . AIRCRAFT PARTICIPATING 
. . 

Type. Organ iza t ion  Mission 

*2-UH1F ' WSI 
*l-UHlF LAS L 
*1-UH1F AE C 

**Martin 404 EG&G/NATS 
**Turb o-Beech E P A / N E R ~  

Cloud Tracking1 Cloud 
Sampling 

S a f e t y  Sweeps 
Photo  
DON0 Standby (Grand Va l l ey )  
Cloud Tracking  
Cloud TrackingICloud 

Sampling 

- - - - - - - -- 
*Two UHlFs a v a i l a b l e  and w i l l  f l y  m u l t i p l e  mi s s ions .  

**To-b-eon-s txndbyat-McCarran--Field; %as-VegasT-Nevada,--------- -- - 

X V I I I .  CCTV 

The c l o s e d  c i r c u i t  TV cameras a r e .  l o c a t e d  : 
. . 

Camera 1 . 2000'  North of  GZ 
Camera 2 2000'  North  of  GZ 

XU(. . ABBREVIATIONS 

AEC 
CP 
DONO 
DPNE 
EIC 
EPAINERC 

- 
NOAA /ARL 

Atomic Energy Commission 
Con t ro l  P o i n t  
D i r e c t o r  of  Nuclear  Opera t ions  
D i v i s i o n  of P e a c e f u l  Nuc lea r  Exp los ives  
E b e r l i n e  I n s t r u m e n t  Corpora t ion  
Environmental  P r o t e c t i o n  AgencyINat i o n a l  

Environmental  Resea rch  Center  
N a t i o n a l  Oceanic  and Atmospheric A d m i n i s t r a t i o n / A i r  

Resources Lab o r a t o r y  



P 

C 

NOAAINOS National Oceanic and Atmospheric Administration/ 
National Oceanic Survey 

FAA Federal Aviation Administration 
GZ Ground Zero 
J O I  J o i n t  Off ice of Inf ormation 
LAS L Los Alamos S c i e n t i f i c  Laboratory 
OCC Operation Coordination Center 
US AF U.S. Air Force 
USBM U. S . Bureau of Mines 
US GS U. S . Geological Survey 
WR When Released 
WS I Wackenhut Services , Inc . 
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SCHEDULE OF EVENTS--RULISON ' 

Item Hour Agency Event 

D-2 Days 

1 Af te r  
Readiness 
Br ie f ing  

Contact FAA r ep re sen t a t i ve ,  M r .  Dale 
Backman, Longmont , Colorado, ZTS 
303-29 7-3221, and adv i se  as t o  s t a t u s  
of Readiness Br ie f ing .  

D-1 Day 

I 2 0900 WSI/Sheriff Report t o  CP when southbound t r a f f i c  
Ga r f i e ld  County on Batt lement Reservoir  Road (SGZ t o  

top) i s  stopped by loca l -  a u t h o r i t i e s .  

3 0900 WS I Barr icade Battlement Reservoir  By- 
pass Road from lower end t.0 a po in t  
.1 mi le  no r th*  of CP. 

Two WSI personnel  s t a t i o n s  701 & 
R-71 and one Deputy S h e r i f f  i n  two 
veh i c l e s  w i l l  c l e a r  Batt lement Mesa 
of a l l  personnel.  

Contact FAA r ep re sen t a t i ve ,  M r .  D a l e  
Backman, Longmon t , Colorado, FTS 
303-297-3221, and adv ise  as t o  s t a t u s  
of Readiness Br ie f ing .  

5 Af te r  DON0 
Readiness 
Br ie f ing  

~ e ~ d r t  t o  CP when sweep and c lea rance  
of t h e  Batt lement Reservoir  (SGZ t o  
t o  top) is completed. 

D-Day 

Take c o n t r o l  of t h e  c losed  a r ea  
(0-2.3 miles)  muster and commence 
a r e a  c o n t r o l  procedures. 

Commence i n i t i a l  sweep of c losed  
a r e a  (0-2.3 .miles) . 
Contact FAA r ep re sen t a t i ve ,  .Mr. Dale 
Backman, Longmon t , Colorado, FTS' 
303-297-3221, t o  a s su re  t h a t  a i r  
space c lo su re  is s e t  up f o r  H-4 
hours.  

9 H-6 h r s  

complete ' i n i t i a l  sweep. Report 
r e s u l t s  t o  CP. 

d 

10 H-6 h r s  



I t e m  Hour Agency Event !r 

11 H-5. h r s  WSI/USAF 

12 H-4 h r s  15 mins EPAINERC 

13. H-4 h r s  15 mins EPA/NERC 

14 H-4 h r s  WS I 

15  Technical  USGS 
S t a t i o n  
H-4 h r s  

16 - Technical  BLUME 
S t a t i o n  
H-4 h r s  

.17 Technical  BLUME 
S t a t i o n  
H-4 h r s  

Secur i ty  w i l l  accomplish a i r  s a f e t y  
sweep of c losed and con t ro l l ed  a r e a s .  
A i r c r a f t  w i l 1 , n o t  f l y  over GZ a r e a .  
Two UHlF h e l i c o p t e r s  w i l l  be used. 
Both w i l l  r e tu rn  t o  Grand Valley pad 
t o  r e f u e l  and be  on s t a t i o n  p r i o r  t o ,  
H-15 minutes. 

EPA/NERC w i l l  take con t ro l  and 
p o l i c e  t h e  t r a f f i c  on t h e  s i te  
r ad io  n e t .  

The EPA/NERC n e t  c o n t r o l l e r  w i l l  . 

make a genera l  schedule announcement. 

.Commence f i n a l  sweep of closed 
a r ea  (0-2.3 miles)  . 
USGS team w i l l  make v i s u a l  observa- 
t i o n  of test w e l l  a t  the  Lemon 
Ranch. 

R. Runge w i l l  make v i s u a l  ground 
motion e f f e c t s  observat ions  a t  the  
~ a t . t l e m e n t  School. 

R .  Tapper w i l l  make v i s u a l  ground 
motion e f f e c t s  observat ions  a t  the  
Lemon Ranch. 

1 8  Technical  BLUME William Nelson w i l l  make v i s u a l  
S t a t i o n  ground motion e f f e c t s  observat ions  

- - ----H-4-hrs --- -- -- ---- -- _--__- at-the-Schwab-Ranch-, . 

19 . Technical  BLUME Lloyd Lee and Dick Johnson w i l l  make 
S t a t i o n  v i s u a l  ground motion, e f f e c t s  obser- 
H-4 h r s  va t ions  a t  the Clem Ranch. 

20 H-4 h r s  USBM Two USBM personnel  w i l l  photograph 
the  wellhead assembly and r epo r t  
t o  CP when they a r e  c l e a r  of t he  
a r ea .  

21  ' H-4 h r s  CER 

2 2 .  H-4 h r s  

Pos i t i on  'Grand Valley F i r e  Dept . a t  
Road Block 4 ,  1 112' miles west of 
Morrisania Community Hal l .  

EPAINERC Radio and pos i t i on  check of evacua- 
Garf ie ld  County t i o n  teams. - Sheri f f  
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I t e m  - Hour Agency Event 

H-4 h r s  EPA~NERC S e t  up road blocks and commence 
evacuat ion  of 5-mile c o n t r o l l e d  
a rea .  EPAINERC w i l l  r e p o r t  pro- 
g r e s s  t o  CP p e r i o d i c a l l y .  

H-3 h r s  45 mins EPAINERC Commence n o t i f i c a t i o n  o f  5-9-mile 
r e s i d e n t s  of shot  t ime .  

H-3 h r s  30 mins EPAINERC The EPAINERC Net C o n t r o l l e r  w i l l  
make a gene ra l  s chedu le  announce- 
ment. 

H-3 h r s  EPA/NERC , A l l  evacuat ion  'teams w i l l  r e p o r t  
p rog res s  of evacua t ion  t o  CP,. 

H-3 h r s  WS I Complete f i n a l  sweep (0-2.3-mile 
a r ea )  r e p o r t  r e s u l t s  and a r e a  count  
(by name and o r g a n i z a t i o n )  t o  CP. 

H-2 h r s  45 mins EPA/NERC Radio and p o s i t i o n  check of 
EPAINERC team a t  R i f l e  School .  

H-2 h r s  45 mins EPAINERC Radio and p o s i t i o n  check  of 
EPAINERC team a t  C o l l b r a n  School .  

H-2 h r s  45 mins CERIEPAINERC Radio and p o s i t i o n  check of EPAINERC 
t e r n  a t  Grand Val ley  School .  EPAINERC 
w i l l  r e p o r t  t o  CP. 

H-2 h r s  45 mins EPAINERC Radio and p o s i t i o n  check of EPA/NERC 
team a t  Anvil  P o i n t s  F a c i l i t y .  

H-2 h r s  45 mins EPAINERC Radio and p o s i t i o n  check  of EPAINERC 
team a t  Union Carb ide  P l a n t .  

H-2 h r s  30 mins EPAINERC The EPAINERC Net C o n t r o l l e r  w i l l  make 
a gene ra l  s chedu le  announcement. 

H-2' h r s  ' 30 mins Mesa County County roadblock and  main tenance  
.She r i f  £./County personnel  w i l l  r e p o r t  t o  CP t h a t  
Road Dep t . they  a r e  on s t a t i o n  and a w a i t i n g  

a c t i v a t i o n  o rde r s .  

H-2 h r s  30 mins G a r f i e l d  County County 'roadblock and  main tenance  
Sher i f f /County  personnel  w i l l  r e p o r t  t o  CP t h a t  
Road Dep t . they  are on s t a t i o n  and a w a i t i n g  

a c t i v a t i o n  o rde r s .  

H-2 h r s  30 mins ~ H P / S t a t e  S t a t e  Highway roadb lock  and 

d Highway Dept. maintenance pe r sonne l  w i l l  r e p o r t  
t o  CP t h a t  they are. o n  s t a t i o n  and 
awai t ing  a c t i v a t i o n  o r d e r s .  
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I t e m  Hour Agency Event 

37 H-2 h r s  CER . S h i f t  power f o r  c r i t i c a l  c i r c u i t s  
a t  the  CP t o  g e n e r a t o r  power. 

38 H-2 h r s  EPAINERC Verify O-5-mile a r e a  c l ea red  except  
f o r  t e c h n i c a l  a r e a  s t a t i o n s .  

39 H-2 h r s  KWSR ~ a d i b  S t a t i o n  KWSR, loca ted  i n  
R i f l e ,  Colorado, w i l l  begin con- 
t inuous b r o a d c a s t  on 810 Ki lohe r t z ,  
w i th  ,in£ ormation concerning P r o j e c t  
RULISON . 

Suburban Gas Personnel  from t h e  Suburban Gas 
Co . /EPA/NERC Company w i l l  have  disconnected gas 

s e r v i c e  i n  the  evacuated area and 
repor ted  t o  EPA/NERC. EPAINERC w i l l  
r epor t  ' t o  CP. 

40 H-2 h r s  

41 H-2 h r s  

42 H-2 h r s  

Western Slope Personnel  from . t h e  Western Slope G a s  
Gas Co. /EPA/ Company w i l l  have  disconnected g a s  
NERC s e r v i c e  i n  the  evacuated area  and 

repor ted  t o  EPA/N";RC. EPAINERC w i l l  
r epor t  t o  CP. 

Holy Cross Personnel  from t h e  Holy Cross 
. E l e c t r i c  E l e c t r i c  Assoc ia t ion  w i l l  have d i s -  

Assn./EPA/NERC connected e l e c t r i c a l  s e r v i c e  i n  t h e  
evacuated a r e a  and repor ted  t o  
EPA/NERC. EPAINERC w i l l  r epor t  t o  
CP . 

43 H-2 h r s  WS I Act iva te  access  c o n t r o l  on OCC 
-- -- - - - -  - - . -. . . _ _. _ _ _ ~- trai-1er;--Admi-t tance-wi-ll- -be by 

access  l is t  and VO a u t h o r i t y .  

44 H-2 h r s  AEC A Readiness B r i e f i n g  w i l l  be con- 
ducted i n  t h e  OCC t r a i l e r  a t  t h e  

. . Rulison s i t e .  . 

45 H-2 h r s  Report t o  (% when c losed  area  is 
c l e a r  o f .  a l l  personnel  except arm- 
i n g  p a r t y  a n d  USGS a t  t e a t  we l l .  

46 H-1 h r  45 mins EPA~NERC Radio and p o s i t i o n  check f o r  down- 
wind monitoring teams. 

47 H-1 h r  30 mins .EPA/NERC The EPAINERC ' N e t  ~ o n t r . o l l e r  w i l l  
make a gene ra l  schedu1.e announce- 
men t . - 



I tem Hour 

H-1  hr 30 mins 

H - 1  h r  30 mins 

H - 1  h r  30' mins 

H-1 h r  30 mins 

H-1 h r  30 mins 

H-1 h r  30 mins 

H-1 h r  30 mins 

H-1 h r  30 mins , . 

Agency Event. 

CHP 

Gar f i e ld  County 
S h e r i f f  

CHP 

axe. 

CHP 

CHF' 

Gar f i e ld  County 
S h e r i f f  

Gar f i e ld  County 
S h e r i f f  

STATE HIGHWAY ROADBLOCK S5: The 
Colorado Highway P a t r o l  w i l l  b lock  
U.S. 6 and 24- NE and SW approaches 
t o  community of  Grand Valley.  They 
w i l l  t h e n  r e p o r t  t o  CP. 

COUNTY ROADBLOCK ~2 : The Gar f i e ld  
County S h e r i f f  w i l l  b l o c k  NW and SE 
approaches t o  community of Grand 
Valley. Report  t o  CP through t h e  
Colorado Highway P a t r o l  Net. 

STATE HIGHWAY ROADBLOCK S1: The 
Colorado Highway P a t r o l  w i l l  b lock 
and sweep I n t e r s t a t e  70 i n  t h e  Book- 
c l i f f s  a r e a  w e s t  of P a l i s a d e  and 
roads (U.S. 6 .  & .  24) s o u t h  and e a s t  
of P a l i s a d e .  CHP w i l l  then  r e p o r t .  
t o  CP. 

STATE HIGHWAY ROADBLOCK S2: The 
Colorado Highway P a t r o l  w i l l  b lock  . , 

and sweep I n t e r s t a t e  70 through 
DeBeque Canyon and r e p o r t  t o  CP. 

STATE HIGHWAY ROADBLOCK S3: The 
Colorado Highway P a t r o l  w i l l  b lock 
and sweGp Highway 65 through P l a t e a u  
Creek Canyon and  r e p o r t  t o  CP. 

STATE HIGHWAY ROADBLOCK S12 : The 
Colorado Highway P a t r o l  w i l l  b lock  
and sweep U .S . Highways 6 and 24 
through Glenwood Canyon. CHP w i l l  
r e p o r t  t o  CP. 

COUNTY ROAD ROADBLOCK G 1 :  The G a r -  
f i e l d  County S h e r i f f  w i l l  b lock  and 
sweep P a r a c h u t e  Creek Road s t a r t i n g  
from a b o u t  5 miles n o r t h  of Grand 
Valley t o  end o f  road .  Report t o  CP 
through t h e  Colorado  Highway P a t r o l  
N e t .  

TOSCO OIL SHALE FACILITY: The TOSCO 
O i l  S h a l e  F a c i l i t y  w i l l  be evacuated.  
G a r f i e l d  County S h e r i f f  w i l l  v e r i f y  
and r e p o r t  t o  CP. 
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56 .  H - 1  h r  30 mins Ga r f i e l d  'county COUNTY ROAD ROADBLOCK G 3 :  The 
. . S h e r i f f  . Garf ie ld  County Sher i f f  w i l l  b lock  

approach (from 6 and 24) t o  commu- 
n i t y  of  Rulison.  Report t o  t h e  CP 
through t he  Colorado Highway P a t r o l  
Net. ' 

57 H - 1  h r  15 mins EPAINERC 

AEC 

Report s t a t u s  of 5-9-mile r e s i d e n t  
check t o  CP . 
A s e c u r i t y  sweep w i l l  be  conducted 
with t h e  photo he l i cop t e r .  Helicop- 
, t e r  to b e  on photo s t a t i o n  a t  H-15 . ., 

minutes.  

Operations Director reques t s  per-  
mission t o  arm. 

D i r ec to r  of  Nuclear Operations gives 
permission t o  arm.. 

The buddy system w i l l  b e  e s t a b l i s h e d  
a t  t h e  arming and f i r i n g  t r a i l e r .  

. . 

62 H-1 h r  . LASL The arming party w i l l  e n t e r  t h e  GZ 
a r e a  and r e l i e v e  Secur i ty  s t a t i o n s  
705 and 705-C. The arming pa r t y  w i l l  
proceed w i th  f i n a l  check on c a b l e s ,  
am' t h e  dev ice ,  and r e t u r n  t o  the  CP. 

6 3  H-1  h r  ' W S I  WSI S t a t i o n s  705 and 7 0 5 4 ,  when 
r e l i eved  by arming p a r t y ,  w i l l  r e l o -  - - - -  ~ - -  -- - - - - - - -- - - - -  - -- - -- - - .~ -- --- -. - - _  ~. . . - . - . . . - . ... _ . - - _ _ _ 
c a t e  t o  arming and f i r i n g  t r a i l e r  a t  
CP . 

6 4  H-1 h r  EPAINERC Commence evacuation of schools .  

65 ' H-1 h r  CHI' STATE HIGHWAY ROADBLOCK, DAVIS POINT: 
The Colorado ~ i ~ h w a ~ -  P a t r o l  w i l l  
block and sweep a s e c t i o n  about 0 .5  
m i l e  l ong  o f  Highways 6 and 2 4  about 
one mile e a s t  of S i l t ,  'Colorado. I 

66  H-1 'hr  The r ep re sen t a t i ve  of. t h e  Denver and 
Rio Grande Western Rai l road w i l l  make 
p r epa ra t i ons  t o  s top  t r a i n  t r a f f i c  
through p o t e n t i a l  r o c k f a l l  a r e a s  
u n t i l  a f t e r  the  posthot  t r a c k  check. 
The r e p r e s e n t a t i v e  w i l l  communicate 
d i r e c t l y  w i th  the l i n e  d i s p a t c h e r  
v i a  t h e  D&RGWR Radio N e t  and w i l l  
keep CP informed. 
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67 H-1 h r  CHP STATE HIGHWAY ROADBLOCK S4:  The 
Colorado Highway P a t r o l  w i l l  b lock 
and sweep a s e c t i o n  of  C-330 about 
2 .5  m i l e s  e a s t  of Molina. The CHP 
w i l l  r e p o r t  t o  CP. 

72 H-1 h r  CHP 

STATE HIGHWAY ROADBLOCK S8 : The 
Colorado Highway P a t r o l  w i l l  b lock 
and sweep Colorado S t a t e  Highway 
325,. R i f l e  Gap Road, and e a s t  and 
w e s t '  approaches t o  R i f l e  Gap Dam. 
CHP w i l l  r e p o r t  t o  CP. 

STATE HIGHWAY ROADBLOCK S 9  : The 
Colorado .Highway , P a t r o l  w i l l  b lock 
and sweep a s e c t i o n  of U.S. High- 
ways 6 and 24 west  of New C a s t l e .  
CHP w i l l  r e p o r t  t o  CP. 

STATE HIGHWAY ROADBLOCK S10: The 
Colorado Highway P a t r o l  t w i l l  b lock 
and sweep two s h o r t  s e c t i o n s  of U.S. 
Highways 6 and 24 e a s t  of New Cas t le .  
CHP w i l l  r e p o r t  t o  CP. 

STATE HIGHWAY ROADBLOCK S11: The 
Colorado Highway P a t r o l  w i l l  block 
and  sweep a s e c t i o n  about 3.5 mi les  
l o n g  on U.S . Highways 6 and 24 west 
of  Glenwood Springs.  CHP w i l l  r e p o r t  
t o  CP. 

STATE HIGHWAY ROADBLOCK S13 : The 
Colorado Highway P a t r o l  w i l l  block 
and sweep Colorado S t a t e  Highway 82 
b e g i n n i n g  about 2.5 mi les  south of 
j u n c t i o n  wi th  U.S. 6 and 24 and 
c o n t i n u i n g  f o r  about four  miles  
s o u t h .  CHP w i l l  r e p o r t  t o  CP. 

STATE H I W A Y  ROADBLOCK S14 : The 
Colorado Highway P a t r o l  w i l l  b lock 
and sweep a s e c t i o n  of C-82 about 
1 . 7  miles long, extending e i t h e r  
s i d e  o f  j unc t ion  wi th  C-133. CHP 
w i l l  r e p o r t  t o  CP.. 



I t e m  Hour Agency Event  

' 74 H - l h r  Ga r f i e ld  'County COUNTY ROAD ROADBLOCK G4 : The Gar- 
She r i f f  f i e l d  County S h e r i f f  w i l l  b lock  and 

sweep Harvey Gap Road from mouth of 
canyon t o  top  of dam. Report'  t o  t h e  
CP through the  Colorado Highway 
P a t r o l  Net. 

Ga r f i e ld  County COUNTY ROAD ROADBLOCK G 5 :  The Gar- 
S h e r i f f  f i e l d  County S h e r i f f  ' w i l l  b lock  and 

sweep Eas t  Elk Creek Road from j k c -  
t i o n  wi th  West Elk Creek Road n o r t h  
t o  U.S. Fo re s t  boundary. Report t o  
the CP through t h e  co lorado '  Highway 
P a t r o l  N e t .  

76 H-1 h r  Ga r f i e ld  County COUNTY ROAD' ROADBLOCK G6 : The Gar- 
She r i f f  f i e l d  County S h e r i f f  w i l l  b lock  and 

sweep South Canyon Road from Colorado 
R i v e r  sou th  f o r  'one mile. Report t o  
the CP through t h e  Colorado Highway 
P a t r o l  N e t .  

Ga r f i e ld  County COUNTY ROAD ROADBLOCK G7: The Gar- 
S h e r i f f  f i e l d  County S h e r i f f  w i l l  b lock  and 

sweep Red Canyon Road from junc t ion  
w i t h  C-82 . t o  about  two mi l e s  up .Red 
Canyon. Report t o  CP through t h e  
Colorado Highway P a t r o l  N e t .  

Mesa County 
S h e r i f f  

H - l  h r  Mesa County 
She r i f f  

H-50 mins EPAINERC 

H-45 mins D&RGWR 

COUNTY ROAD ROADBLOCK M I :  The Mesa 
County S h e r i f f  w i l l  b lock  and sweep 

. the  _DeBeque~Collb.ran C.~t~r_Of f R o d ,  -. - -- 

Repor t  t o  CP through t h e  Colorado 
Highway P a t r o l  N e t .  

COUNTY ROAD ROADBLOCK M 3  : The Mes a  
County S h e r i f f  w i l l  b lock  and sweep 
t h e  Vega Rese rvo i r  Road. .Report t o  
the CP through t h e  Colorado Highway 
P a t r o l  N e t .  

.Ve r i fy  Anvil P o i n t s  F a c i l i t i e s  c l e a r  
i nc lud ing '  Mobil O i l  and USBM 
' i n s t a l l a t i o n s .  

D&RGL,'R r e p r e s e n t a t i v e  adv i se s  t h e  
D i r e c t o r  of Nuclear Operat ions t h a t  
a l l  t r a i n s  a r e  s topped and out  of 
hazardous  a r e a s  and sweep p a t r o l s  
and  work t i a i n  a r e  on .  s t a t i o n .  



i 

ir 

Item Hour Agency Event 

82 H-45 mins EPAINERC Verify Grand Valley School evacuated. 

83 H-45 mins EPA/NERC Verify Rifle School evacuated. 

84 H-45 mins EPA /NE RC . Verify Collbran School evacuated. , 

85 H-45 mins Garf ie ld  County COUNTY ROAD ROADBLOCK G8: The Gar- 
Sher i f f  f i e l d  County Sher i f f  w i l l  have stand- 

by personnel on the  Si l t -Col lbran  . 
Cut-Off Road. Standby roadblock t o  
be used only i f  ordered.  Report t o  
CP through the  Colorado Highway 
P a t r o l  Net . 

86 H-45 mins Mesa County COUNTY ROAD ROADBLOCK M4: The Mesa 
Sher i f f  County Sher i f f  w i l l  have standby 

personnel  on t h e  S i l t -Co l lb ran  Cut- 
Off Road. Standby roadblock t o  be  
used only i f  ordered. Report t o  the  
CP through t h e  Colorado Highway 
P a t r o l  Net. 

87 H-45 mins Mesa County COUNTY ROAD ROADBLOCK M5: The Mesa 
Sher i f f  County Sher i f f  w i l l  have standby 

personnel  on the  Buzzard Creek Road 
n e a r  the Delta  County l i n e .  Standby 
roadblock t o  be used only i f  ordered. 
Report t o  t h e  CP through t h e  Colorado 
Highway P a t r o l  Net. 

88 H-45 mins 

89 H-45 mins 

90 H-45 mins 

91 H-45 mins 

92. H-45 mins 

EPA/NERC Union Carbide team p o s i t i o n  and 
r a d i o  check wi th  CP. 

CER. 

CER 

CER 

CER 

CER 

R I n E  CREEK VANADIUM MINE: CER will 
v e r i f y  t h a t  mine i s  evacuated and 
r e p o r t  t o  CP. 

HARVEY GAP 3 COAL MINE: CER w i l l  
v e r i f y  t h a t  mine i s  evacuated and 
r e p o r t  t o  CP. 

NU GAP COAL MINE : CER w i l l .  v e r i f y  
that .mine is evacuated and r e p o r t  
t o  CP. 

BASIC CHEMICAL,LIMESTONE MINE: CER 
w i l l  v e r i f y  t h a t  mine is evacuated 
and repor t  t o  CP. 

GLENWOOD. LIMESTONE MINE : CER will 
v e r i f y  t h a t  the  mine is evacuated 
and r e p o r t  t o  CP. . . 
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94 H-45 mins ' CER NEW SOUTH CANYON COAL MINE: CER w i l l  . 
v e r i f y  t h a t  mine is evacuated and 
r e p o r t  t o  C P .  

CER FOUR HILE COAL MINE: CER w i l l  v e r i f y  95 H-45 mins 
t h a t  t h e  mine i s  evacuated and r e p o r t  . 

t o  CP.  

96 H-45 mins CER 

97 H-45 mins CER 

DUTCH CREEK 2 COAL MINE: CER w i l l  
v e r i f y  t h a t  mine is  evacuated and 
r e p o r t  t o  CP.  

SOMERSET COAL MINE: CER w i l l  v e r i f y  
th'at  t h e  mine i s  evacuated and r e p o r t  
t o  CP.  

98 H-45 mins CER HAWKS NEST COAL M I N E :  CER w i l l  v e r i f y  
. t h a t  t h e  mine i s  evacuated and r e p o r t  

t o  CP.  

99 H-45 mins CER ; 

100 H-45 mins 

1 0 1  H-45 mins 

-- - - - -  - _ -  -. _ -  .. 

102 H-45 mins 

103 H-45 mins 

104 H-45 mins 

105 H-45 mins 

CER 

CE R 

- . - .  - - - 

CER 

CER 

CER 

CER 

BLACK BEAUTY COAL MINE: CER w i l l  
v e r i f y  t h a t  t h e  mine i s  evacuated and ' 

r e p o r t  t o  CP. 

BEAR COAL MINE: CER w i l l  v e r i f y  t h a t  
t h e  mine i s  evacuated and repor t  t o  
C P  . 
KING COAL MINE: CER w i l l  v e r i f y  t h a t  . .  

t h e  mine is' evacuated and r e p o r t  t o  CP.  

- 
GREEN-VALLEY 2- M I N E :  CER w i l l  v e r i f y  - - -- 

t h a t  t he  mine i s  evacuated and r e p o r t  
t o  CP.  

RED CANYON 1 COAL MINE: CER w i l l  
v e r i f y  t h a t  the  mine i s  evacuated and 
r e p o r t  t o  C P .  

T O P  COAL MINE: CER w i l l  v e r i f y  t h a t  
t h e  mine i s  evacuated and r e p o r t  t o  
C P  . 
BLUE FL- MINE: CER w i l l  v e r i f y  t h a t  

I 

t h e  mine i s  evacuated and r e p o r t  t o  i 
C P  . , I  

106 H-45 mins CER GO-BOY COAL MINE: CER w i l l  v e r i f y  1 
t h a t  t he  mine is evacuated and r e p o r t  
t o  CP. 

. . 
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107 H-45 mins CER ROADSIDE COAL MINE: CER w i l l  v e r i f y  
t h a t  t h e  mine i s  evacuated and 
r e p o r t  t o  CP. 

108 H-45 mins CER CAMEO COAL MINE: CER w i l l  v e r i f y  t h a t  
t h e  mine i s  evacuated and r e p o r t  t o  
CP . 

109 H-45 .mins CER GEARHART COAL MINE: CER w i l l  v e r i f y  
t h a t  t h e  mine i s ,  evacuated and 
r e p o r t  t o  CP. 

110 ' H-45 mins CER COAL CANYON STRIP MINE: CER w i l l  
v e r i f y  t h a t  ' t h e  mine i s  evacuated 
and r e p o r t  t o  CP. 

111 H-45 &ns 

112 H-45 mins 

CER 

CER 

McGINLEY 2 COAL MINE: CER w i l l  v e r i f y  
t h a t  t h e  mine i s  evacuated and re- 
p o r t  t o  CP. , 

L. S . WOOD COAL MINE: CER w i l l  v e r i f y  
t h a t  t h e  mine i s  evacuated and 
r e p o r t  t o  CP. 

113  H-40 mins EPAINERC /CER Ver i fy  Rulison Community r e s i d e n t s  
a r e  outdoors  and i n  s a f e  l o c a t i o n s .  

114 H-40mins EPA/NERC /CER Ver i fy  Grand Valley r e s i d e n t s  a r e  
outdoors  and i n  s a f e  l o c a t i o n s .  

115 H-30 mins 

116 H-30 mins 

US GS USGS personnel  w i l l  have completed 
work a t  t e s t  w e l l ,  south  of CP, and 
w i l l  have e x i t e d  c l o s e d  a rea .  

WS I S e c u r i t y  w i l l  r e p o r t  t o  t h e  D i r e c t o r  
of Nuclear Opera t ions  through t h e  
Operat ions Coordinat ion Center  t h a t  . 

. t h e  c lo sed  area i s  c l e a r  of a l l  
personnel .  

117 H-30 mins EPA/NERC The EPA/NERC Net C o n t r o l l e r  w i l l  
t r a n s m i t  wind d a t a  t o  a i r c r a f t .  

118  H-30 mins EPA/NERC .RURAL EVACUATION GROUPS (5-9 MILES) : 
EPAINERC evacuat ion  teams r e p o r t  t o  
CP t h a t  a l l  personnel  a r e  i n  s a f e  
l o c a t i o n s .  

119 H-30 mins LASL 
d 

The arming p a r t y  w i l l  r e p o r t  t o  
D i r e c t o r s  of Nuclear Operat ions when 
arming i s  complete and depa r t ing  a r e a .  
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120 H-30 mins EPA/NERC EPAINERC ~ u r b b - ~ e e c h  w i l l  be  on 
s t a t i o n  f o r  cloud t r a c k i n g  and 
sampling a t  t h e  d i r e c t i o n  of t h e .  

. . Direc to r  of Nuclear .Operatons.  Net 
12  A / G .  

121  H-30 mins EG&G/NATS NATS a i r c r a f t  and crew w i l l  be on 
s t a t i o n  and w i l l  b e  c o n t r o l l e d  by 
t h e  Di rec to r  of Nuclear Operat ions.  
Net 12 A/G.  

122 H-30 mins LAS L The Operat ions D i r e c t o r  w i l l  r eques t  
permission t o  f i r e  t h e  Rillison device .  

123 H-30 mins DON0 The Di rec to r  of Nuclear Operat ions 
g ives  permission t o  f i r e .  

124 H-30 mins' LASL Countdown w i l l  be  i n i t i a t e d  on s i t e  
r a d i o  ne t .  

125 . H-15 mins 

126 H-5 mins 

1.28 When d i r e c t e d  
by DON0 

129 When d i r e c t e d  
by DON0 

130 When d i r e c t e d  
by DON0 - 

ALL 

- - ~ . .  - 

ALL 

E I C  

AEC 

AEC 

One UHlF h e l i c o p t e r  w i l l  be used by 
LASL f o r  photo purposes. A i r c r a f t  
. w i l l  b.e p o s i t i o n e d  a t  an a l t i t u d e  of 

. 2,000 f e e t  above t e r r a i n  and 2,000 
f e e t  upwind. 

Radio s i l e n c e  w i l l  b e  maintained on 
a l l  n e t s ,  except  f o r  o p e r a t i o n a l  
c o n t r o l  and emergency t r a f f i c .  Radio 
s i l e n c e  w i l l  be  l i f t e d  when d i r e c t e d  
by ne t  c o n t r o l .  

- -~ .. . . - . - -- . ~ . . . -~ - - 

Zero t i m e .  

The f o l l m i ~ g  personnel ,  i n  anti-C 
c lo th ing ,  w i l l  conduct t h e  i n i t i a l  .. 

r a d i o l o g i c a l  su rvey .o f  SGZ: R. L. 
Powell,  A. Nelson, N. Parmeter,  M. . 

Underwood, L. Oxsheer, D.  Greene, 
L. Brown, W. Petrochko,  L. J ewe t t ,  
and I. Wilson. 

Ra i l road .  and highway personnel  
commence i n s p e c t i o n s  t o  determine 
cond i t ion  of  roadways. Report con- 
d i t i o n s  t o  CP. 

The D i r e c t o r  of Nuclear Operat ions 
w i l l  adv i se  when roads and c losed  
a r e a s  may b e  opened. 
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131 When d i r e c t e d  LASL/SER The Operat ions D i r e c t o r ' s  par ty  ' 

by DON0 w i l l  proceed t o  GZ i n  anti-C 
. c l o t h i n g  ( i f  requi red)  t o  survey 
pos t sho t  condi t ions .  L i s t  t o  be 
furn ished  by LASL a t  a  l a t e r  d a t e ,  
'with VO a u t h o r i t i e s .  

132 When d i r e c t e d  USBM . , Two USBM personnel  w i l l  photograph 
by DON0 t h e  wellhead assembly f o r  post- 

. event  documentation. 
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APPENDIX G 

PROJECT RULISON 
OPERATING INSTRUCTIONS 

REENTRY DRILLING AND PRODUCTION TESTING 

The fo l lowing  o p e r a t i n g  i n s t r u c t i o n s  are f o r  u s e  by WNO o r  h i s  dele-  
g a t e d  r e p r e s e n t a t i v e  d u r i n g  t h e  Ru l i son  r e e n t r y  and product ion t e s t i n g  
o p e r a t i o n s .  These i n s t r u c t i o n s  p r o v i d e  a c c e p t a b l e  ope ra t ing  l i m i t s  f o r  
release of r a d i o a c t i v i t y  to  implement t h e  r a d i a t i o n  p r o t e c t i o n  s tand- 
a r d s  s p e c i f i e d  i n  t h e  Ru l i son  Opera t ions  P l a n .  Addi t ions  o r  modifica- 
t i o n s  t o  t h e s e  i n s t r u c t i o n s  w i l l  b e  made o n l y  a s  necessary  and must be  
approved by DONO. 

The o p e r a t i n g  l i m i t s  are based  on  c o n c e n t r a t i o n  l e v e l s  determined by 
i n d i v i d u a l  o n s i t e  and o f f s i t e  e f f l u e n t  mon i to r ing  systems. These SYS- 

t e m s  a r e  l i s t e d  below. 

INDIVIDUAL. MONITORING SYSTEMS 

, A .  Sys tem t o  Analyze Low Leve l s  of  Krypton and Tr i t ium (STALLKAT) 

& ' 

. . .  This  in 's  t rumen t  con t inuous ly  measures'  t r i t i u m  and krypton-85 con- 
c e n t r a t i o n s  w i t h i n  t h e  n a t u r a l  gas stream a t  t h e  p o i n t  of r e l e a s e .  

U.S . Bureau o f  Mines Type D e t e c t i o n  System 

Although u s i n g  a d i f f e r e n t  t y p e  d e t e c t o r  t han  STALLKAT, t h i s  sys- 
tem w i l l  a l s o  b e  used  f o r  on- l ine  mon i to r ing  of t h e  gas stream. I t  
is e x p e c t e d  t h a t  t h i s  sys tem w i l l  u l t i m a t e l y  r e p l a c e  the  STALLKAT 
a t  R u l i s o n  a f t e r  checkout .  

C .  Gross Gamma D e t e c t i o n  Svstem 

The Geiger-Mueller d e t e c t o r  f o r  t h i s  u n i t  is  placed on t h e  s t a c k  
l i n e  t o  measure gamma-emi t t i n g  r a d i o n u c l i d e s  contained i n  t h e  gas 
stream. 

D . . p a r t i c u l a t e  Moni tor ing  Sys t e m  

Th i s  sys tem draws g a s  c o n t i n u o u s l y  from t h e  s t a c k  l i n e  through a  
high-ef f i c i e n c y  p a r t i c u l a t e  f i l t e r  and a cha rcoa l  f i l t e r .  The 
f i l t e r s  are p e r i o d i c a l l y  changed and analyzed  f o r  b e t a  and gamma 
a c t i v i t y  . 

E . Mobile T r i t i u m  D e t e c t o r s  

The EPA/NERC w i l l  f i e l d  mobi1.e t r i t i u m  d e t e c t o r s  i n  downwind popu- 
l a t e d  a r e a s .  These i n s t r u m e n t s  a r e  c a p a b l e  of determining i n s  tan'ta- 
neous ly  t r i t i u m  c o n c e n t r a t i o n s .  

d 
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'* 
Action Concent ra t ion  Levels 

For each of t h e  above monitor ing s y s t e m s  a n  a c t i o n  c o n c e n t r a t i o n  
l e v e l  h a s  been developed. Should any one  pf t h e s e  v a l u e s ,  l i s t e d  
i n  t h e  t a b l e  below, b e  a t t a i n e d  'dur ing  e i t h e r  t h e  r e e n t r y  d r i l l -  
i n g  o r  product ion  t , es t ing  , o p e r a t i o n s  w i l l  b e  s topped u n t i l  co l -  
l e c t i o n  and e v a l u a t i o n  of . a d d i t i o n a l  d a t a  i n d i c a t e s  t h a t  t h e  opera-  
t i o n  can proceed.  

De tec t ion  System 

Gross Gamma 

P a r t i c u l a t e  ( ~ a p e r )  

A c t i o n  Guide L e v e l  

7 .5  x  p c / c c  ( t r i t i u m )  
7 . 5  x pc / cc  ( k r y p t o n )  

P a r t i c u l a t e  (charcoa l )  , 10- lo  p c / c c  

Mobile ? r i t i um Detec tors  (PHs) lo-s P C / C C  

G .  Other  Monitor ing Systems 

'The moni tor ing  systems descr ibed  i n  t h e  p r e c e d i n g  s e c t i o n s  w i l l  b e  
used a s  a c t i o n  c o n t r o l s  f o r  t he  r e e n t r y  and p r o d u c t i o n  t e s t i n g -  
o p e r a t i o n s .  I n  a d d i t i o n ,  t h e  EPA/NERC w i l l  f i e l d  o t h e r  air moni tor -  
i n g  systems which are .  capable of measu r ing  tritium and o t h e r , . i s o t o p e s  
i n  a i r  t o  much lower l e v e l s  than t h o s e  l i s t e d  above. These  w i l l  b e  
used . . f o r  documentation and f o r  t h e  p u b l i c  e x p o s u r e ~ c a l c u l a t i o n .  

EPAINERC w i l l  a l s o '  monitor r a d i a t i o n  l e v e l s  i n  w a t e r  and  f o o d s t u f f s  . , . 
R e s u l t s  of  t h e s e  EPA/NERC mon i to r ing  e f f o r t s  and t h e  a i r  moni tor -  
i n g  d a t a  w i l l  b e  used t o  c a l c u l a t e  c u m u l a t i v e  exposu re  r e c o r d s  f o r  

-- - -. -- --- - -. - - 
t h e  c lo se - in  o f f s i t e  r e s i d e n t s .  T h i s  record~~iIl-~h-dw'-th~-cumu~a~--~--~-------~ 
t i v e  dose  commitment from sources  o f  e x p o s u r e .  The r e c o r d  w i l l  b e  
i n t e r m i t t e n t l y  updated and should t h e  e s t i m a t e d  d o s e  commitment 
r a t e  f o r  any l o c a l i t y  exceed t h e  e x p e c t e d  d o s e ,  a r e p o r t  w i l l  b e  
made t o  DON0 f o r  f u r t h e r  i n s t r u c t i o n .  



a. Detect ion l e v e l s  f o r  USBH-type system a r e  assumed t o  b e . t h e  same a s  f o r  t h e  STALLKAT. 

b .  Gross-gamma system d e t e c t s  gamma-emitting rad ionuc l ides  pass ing through t h e  gas l i "e  whose gamma energy i s  s u f f i c i e n t  t o  p e n e t r a t e  t h e  
l i n e  w a l l  and e n t e r  t h e  d e t e c t o r .  The system, t h e r e f o r e ,  wh i l e  c a l i b r a t e d  f o r  Cesium-137 can a l s o  measure o t h e r  r ad ionuc l ides .  

P 

c .  S t a t i s t i c a l  and e l e c t r i c a l  f l u c t u a t i o n s  may cause a f a c t o r  of 10 v a r i a t i o n  about t h e  mean value f o r  t h e  STALLKATIUSBM and gross-gamma 
systems. 

Uni ts  i n  uCi/cc 

1 

Tr i t ium 

Krypton-85 

Cesium137 

Strontium-90 
Cesium-137 

Iodine-131 

* 

Expected Con- 
c e n t r a t i o n  i n  
Gas 

7.5 

7.5 x lo-' 

None 

None 

None 

Shut-down 
Level 

75 lo-' 

75 x lo-' 

4 

10"" 

Lover Limit 
of Detect ion 

0.2 

0  .013 x lo-' 

4 

10-lo 

Shut-down 
L e v e l D i -  
v ided by 
Probable  
D i l u t i o n  
Factor  

7 . 5 x 1 0 - '  
t o  

7.5 x lov9 

7 . 5 x 1 0 - 9  
t 0 

7.5 x 10-lo 

l ~ - ~ t ~  

4 lo-'" 
t o 

4 10-15 

- I5  t o  
;;-16 

Radiat ion Con- 
c e n t r a t i o n  Guide 
(Air)  f o r  O f f s i t e  
Populat ion 

6 . 7 x 1 0 - '  

lo-' 

8 .3  x 10-l1 

10-l1 

3 .3  x  lo-" 

Upper Limit  
of Detect ion 

25.000 x  lo-' 

1100 x lo-' 

1000 

--- 

-- 

Detect ion System 

STALLKATIUSBM~'~  

STALLKATIUSBF! 

Gross  amm ma^" 
P a r t i c u l a t e  
(High e i f  i c i ency  
f i l t e r )  sample 

P a r t i c u l a t e  
(Charcoal 
c a r t r i d g e )  
sample 

P r o b a b l e D i l u -  
t i o n  Fac to r  f o r  
Dovnwind P o i n t s  
of Maximum Con- 
c e n t r a t i o n  

l o 5  - lo6  

l o 5  - lo6 

10' - lo6  

l o 5  - l o 6  

10' - l o 6  
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